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Indicating Controller 


... the first instrument of this type 
that does not employ a motor or 
other continuously moving parts. 










By employing a beam of light, a mirror galvanometer and 





phototube, the same electronic system which has been so 
successfully utilized in the CELECTRAY design since the early 


thirties, now makes it possible to offer the simplest Pneu- 








matic Potentiometer Controller ever presented to industry. 






AVAILABLE IN FOUR MODELS 


1. On-off . . . 2. Fixed narrow throttling. 
3. Adjustable throttling with manual reset. 







4. Adjustable throttling with automatic reset. 
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THE RELAYS THAT NEVE 


Struthers-Dunn Mechanical Latch-in, Elec- 
trical-Reset Relays have fool-proof memo- 
ries. They indicate what operations have 
been made on your equipment. They guard 
against mistakes. The contacts “remember”’ 

unfailingly which coil was 
last energized—by remaining 
in position until they are 
released by energizing the 
other coil. 


Hundreds of jobs throughout industry 
are being performed better, more efficiently 
because these Struthers-Dunn Memory 
Relays permit of no forgetting. They are 
made in both the large (Series 5) and the 
“midget” (Series 51) sizes as well as air- 
craft types, and with practically any contact 
or mounting arrangement. You'll find these 
Relays described in detail on Pages 14F, 
15F, and 16F of the Dunco Catalog and 
Relay Data Book (see below). 


DISTRICT ENGINEERING OFFICES: ATLANTA ¢ BALTIMORE « BOSTON «& BUFFALO 
CHICAGO e CINCINNATI e CLEVELAND » DALLAS « DENVER « DETROIT « HARTFORD 
INDIANAPOLIS « LOS ANGELES ¢ MINNEAPOLIS » MONTREAL « NEW YORK « PITTSBURGH 
ST. LOUIS ¢ SAN FRANCISCO e SEATTLE « SYRACUSE « TORONTO +« WASHINGTON 


STRUTHERS- 


1321 ARCH STREET, 


DUNN, Inc. 


PHILADELPHIA, PA. 


a ** 


” WRITE 
jj 
oi FOR 


FORGET 


CATALOG! 


November 1943—Instruments—Page A3 











Vol. 16 


NOVEMBER 1943 


No. 1] 


ae, 


Aviation Corporation. Studies of torsional vibrations in experim: 
power plants are carried out here and play an important part in 1 
development. The operator is tuning a General Radio Wave An 
pended from a low-natural-frequency supporting structure in order to : 
it from shock and vibration. With the analyzer, the relative amplitudes ; 
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M. F. BEHAR, Editor 


E Americans have prided ourselves, during the past 

half-century, on turning out more goods—and better 
goods—in fewer man-hours than could any other people on 
earth. We prided ourselves also on the high wages and 
high living standards of the workers in our modern manu- 
facturing industries. Since January, 1914, we dimly under- 
stood that each of these two phenomena was both a cause 
and an effect, for it was then that Henry Ford made history 
by announcing a $5.00 wage minimum for an eight-hour 
day ($2.40 for a nine-hour day had been the average 
throughout his industries up to that moment). Of course, 
our automobile industry was our special pride—and rightly 
so—but the miracles of mass production efficiency made 
nearly all of our manufacturing industries stand high 
above those of other countries. Our dim understanding of 
the “high-wages-make-low-prices” economic formula gave 
way to a clearer understanding of the technological prin- 
ciples of automatization which are absolutely essential. 

Now I have a confession to make. For a number of years 
I assumed that among all Americans, none understood this 
foundation of Productiveness better than did the instrument 
men in industry—whether mechanics or engineers or execu- 
tives: all those men whose duties included the selection or 
design or application of measuring instruments, meters, 
gages, automatic controllers, inspection devices and other 
instrumentation products. To a certain extent I was right: 
real all-around instrument men have been and are the ablest 
introducers of American efficiency methods—the ablest sub- 
stitutors of automatic devices for the human senses and 
human “guesstimation.” But it begins to seem that compe- 
tent instrument men haven’t been exerting enough influ- 
ence in America’s war production. 

Of course I am not referring to process industries which 
are admirably (if not yet completely) automatized. I am 
referring to most of the manufacturers of war-products 
components: specifically to the “Inspection” or “Testing” 
or “Quality Control” departments in such plants. 

The pity of it, the irony of it—yes, the tragedy of it— 
is that the world-wide fame of American productiveness 
had been gloriously won by those very industries: the 
| makers of automobiles, refrigerators, typewriters, razor 
blades, vacuum cleaners, radio receivers, washing machines 
and innumerable other products of American ingenuity. 

Oh, yes, to be sure, America is out-producing her 
enemies. To be sure, most of these companies have reason 
to take pride in the high speed at which they converted to 
war goods, in the high quality of their products and in 
their high rate of total output. But most of them waste 
manpower and womanpower on repetitive human drudgery 
—on useless drudgery. The exact totals cannot be com- 
puted; perhaps they never will be known. But:— 

1. If we pick at random any one of the thousands of 
different war-products components which is comparable to 
a peace-time component (say, a 1” O.D. and %” I.D. X 2” 
long hollow cylinder of the same material, possessing the 
same physicals and made to the same tolerances as the 
peace-time part) we shall generally find that the cost in 
man-hours per thousand units is far greater than that of 
the peace-time component; we shall find that the machin- 
ing hours are fewer and that an enormously greater labor- 
content is attributable to gaging, testing and inspecting. 
2. If we pick at random any single plant making a 
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diversity of components (not so different from its peace- 
time line that a comparison would be impossible) we shall 
generally find that this plant’s employees now include 
smaller percentages of salesmen and of machine operators, 
but higher percentages of paper workers and of employees 
in the inspection, testing and quality-control departments. 

Why is this? I don’t know. It would seem that there are 
several reasons, mostly psychological. Some people tell me 
that labor opposes modern methods (but most war-work 
speed-up ideas were contributed by labor, all the way from 
Walter Reuther’s large-scale ideas to the thousands dropped 
in suggestion boxes). Some people tell me that management 
—even engineering management—has deteriorated into a 
group of sore-heads who spend their energies in fighting 
against, instead of codperating with, ownership, labor and 
government (but as one whose professional and social con- 
tacts are in the managerial class, I see little truth in this 
accusation). Others whisper to me that an alarming per- 
centage of our industrialists are “NAMzies” and “hatelers” 
just like “the big French industrialists who armed Hitler 
while preventing real Frenchmen from arming France” 
(but these whispers are hate-mongerings: I only know of 
one industrialist who prefers Hitlerism to democracy— 
and the FBI has his number). Others intimate that it’s 
all the fault of “those damn bureaucrats in Washington” 
(but all war production is under the WPB and today the 
WPB is almost entirely made up of able, patriotic indus- 
trial executives and engineers). Others claim that good news 
from the battle fronts weaken the devotion on the produc- 
tion front (but inasmuch as all of us in industry have rela- 
tives and friends overseas I find this difficult to believe). 

Perhaps the explanation is that we all thought we were 
so good at mass production that we didn’t have to do better 
—and when a nation stops advancing in any field of activity, 
it starts slipping! We’ve got to do better! 

You and I can’t do much about paper-work (not all of 
which is filling out forms for bureaucrats) but we can do 
something to reduce the sum total of work which can be 
done better by automatic and semi-automatic devices for 
measuring, gaging, testing and grading. 

For ten years Instruments has crusaded for automatiz- 
ing our beloved Nation’s industries not only in the fabri- 
cating and processing departments but in the inspection 
departments. As your editor I have always given preference 
to articles on these subjects. Since the National Emergency 
was declared four years ago I have never rejected an 
article containing ideas for speeding war work. All sub 
scribers who have introduced such time-saving and labor- 
saving methods (or who know of such installations) should 
describe them, with diagrams and photographs if necessary. 
The war is not won! You can help shorten it; you can help 
save American lives, by sending in such descriptions. 
Share the know-how! —MFB 





Joint Meeting of the 
Seciety for Experimental Stress Analysis 
with the Applied Mechanics Division of the 
American Society of Mechanical Engineers 


will be held at 
The Hotel Pennsylvania, New York City, 


December 2, 3, 4, 1943 


Inquiries should be addressed to Society for Experimental 
Stress Analysis, P. O. Box 168, Cambridge 39, Massachusetts. 
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DYNAMICS 


A “Refresher” for Instrument Men 


By S. R. WILLIAMS 


Professor of Physics, Amherst College, Amherst, Mass. 


The subject of dynamics deals with all sorts of motion 
and the forces and torques producing translational and 
rotational motion. It deals not only with motion as did 
kinematics, but enquires into the causes of motion. 


NEWTON’s LAWS OF MOTION 


Newton gave us three laws of motion which apply both 
to motion of translation and motion of rotation. 

TRANSLATION. Law 1. A body continues in a state of rest 
or of uniform motion in a straight line unless acted upon 
by some outside force. We are familiar with the first part 
of this law, for we see bodies at rest all around us, and 
they don’t move unless some force acts upon them. 


DEMONSTRATION OF FIRST PART OF NEWTON’S First LAW OF 
MOTION OF TRANSLATION 


(a) Suspend from a rugged support as in Fig. 1 a mass 
of 1 kilogram, M, by means of Nc. 8 thread. Tie to the 
under side of the kilogram mass a piece of ordinary wrap- 
ping twine. In any case the lower string should be stronger 


Fig. 1. A_ kilogram 
mass, M, is supported 
by a thread. To the un- 
derside of the mass is 
tied a piece of wrap- 
ping twine. A quick 
M jerk on the lower and 

heavier cord causes it to 
break instead of the 
small thread. 








than the supporting thread. On pulling the lower cord 
steadily, the upper thread will break, but if a quick jerk 
is given the lower and stronger cord, it will break in place 
of the weaker and upper thread. The kilogram mass re- 
fuses to be accelerated at the rate the jerk called for. This 
is a manifestation of the fact that matter once at rest seeks 
to stay put; it seeks to maintain its status quo. 

(b) Place a visiting card on an outstretched finger with 
a coin (50-cent piece) on top of the card and directly 
above the outstretched finger as in Fig. 2. By snapping the 
card away quickly, the coin remains unmoved on the finger. 
In the same way a table cloth may be skillfully snapped 
from under the dinner dishes. 

(c) A more formal device is shown in Fig. 3 in which a 
steel ball is laid on a visiting card which in turn lies on 
the top of a small post with a slight depression in the top. 
When the spring S is pulled back and released, the card is 
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snapped from under the ball and the latter remains on the 
post. In the case of the coin, the dinner dishes, and the stee! 
ball, they all possess inertia, the measure of their respec. 
tive masses, and refuse to be accelerated or better they 
maintain their position of rest. ‘ 

We do not see bodies, once started, keep on going forever 
in a straight line. Outside forces such as friction and 
gravity cause them either to stop or go in a curved path, 


DEMONSTRATION OF THE SECOND PART OF NEWTON’s First 
LAW OF MOTION OF TRANSLATION 


The nearest we can come to this type of motion is to rol] 
a smooth steel ball on a piece of smooth plate glass. See 
Fig. 4. A large mirror, G, is carefully leveled and across 
it we can roll different sized steel balls, 4”, 42”, and %” 
in diameter. This confines our motion to a horizontal plane 
and neutralizes the force of gravity. We see the balls roll 
in straight lines. If now we place under the mirror and as 
close as possible to the mirror a fairly powerful solenoid § 
with an ellipsoidal core C, of soft Swedish iron, then on 
exciting the solenoid with an electric current there will be 
produced a strong magnetic pole in the upper end of the 
iron core. If one of the steel balls is rolled to one side of 





Fig. 2. The centers of a silver coin and of a visiting card are 
balanced over the end of a finger. When the card is snapped 
edgewise it slips away, leaving the coin still balanced on the finger. 


4 





Fig. 3. A visiting card, C, is laid on the top of a small wooden 
post P. On top of the card and directly over the top of the post 
is placed a 3%” steel ball B. When the spring S$ is pulled back 
and released it will return and deftly snap the card from under 
the ball which will remain on the post. 
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the point directly above this magnetic pole, the ball will be 
attracted by the magnetic pole, and will swing into a curved 
ath. An outside force has acted at right angles to the 
sraight path of the steel ball and so it goes into a curved 
path. Again, if the magnetic pole had been placed either 
directly in front of or behind the steel ball, it would have 
peen accelerated or decelerated. In any case, the outside 
force changes the velocity either in magnitude or direction. 
All of these cases show a change in the velocity of a mass 
and therefore a force is required. 

The solenoid S used in this demonstration is about 20” 
long, about 2” inner free diameter, and 2080 turns of No. 
12 DCC copper wire. The core (C, Fig. 4) consists of an 
dlipsoid of soft Rema iron. It is a bit more spectacular 
to use a concealed foot switch, M, when exciting the sole- 
noid, so that the observers will not see when the deflecting 
force is applied. 

Law 2. The rate of change of linear momentum is direct- 
ly proportional to the force applied and takes place in the 
direction in which the force is applied. A body at rest 
has a velocity, Vo—0O. If it begins to move, its velocity 
changes from Vo= 0 to V; = t. Therefore, the momentum 
changes and its rate of change will be 


M (V: — Vo) 











oe Mase 








F = ma is a shorthand expression of Newton’s second law 
of motion of translation. 










A wuoden ball rolled on a bowling green is retarded by 
the grass and finally comes to rest. Its rate of change in 
momentum in slowing down is due to the force of friction 
received from the grass. 


DEMONSTRATION OF NEWTON’S SECOND LAW OF MOTION 
OF TRANSLATION 

(a) Two light, four-wheeled carts, C; and C2, are ar- 

ranged to roll over the surface of the mirror G shown in 

Fig. 5. The wheels are made with as small moments of 

inertia as possible and with little friction in the bearings. 


the carts will be inversely as their masses. 













Another of Dr. Williams’ delightful series of “dem- 
onstrations on paper.” 














(Thin aluminum disk wheels are desirable.) The wheels 
used here are about 3” in diameter, while the body is just 
a block of wood, 4%” X14” X %”. At the ends of the 
blocks are screw hooks and fasteners for holding either 
rubber bands or spiral springs. 

When a light rubber band connects the two carts and 
they are separated as far as possible on the mirror length- 
wise, the same force F (elastic force of stretch of the 
band) acts on both carts. When both carts are released 
simultaneously, their accelerations will be the same since 
their masses are the same. 

F=m™\q 
When m, =e, then a; — de. 

Put a kilogram mass on one cart and again separate the 
carts with the rubber band stretched between them. Again 
F is the same for both carts and their loads, but m; does 
not equal mz and, therefore, a; does not equal a2. For any 
given mass the acceleration will be directly proportional 
to the force applied. On the other hand, this outfit may be 
used for determining the mass of a body for 

m1 /M2z = a41/d2 or Mz = (mM, 4; )/a2 
where m,; and a; represent the mass and the accelerations 
of a standard mass. 


—= M242 


Fig. 4. The solenoid, S, with its ellipsoidal 
core, C, is placed in an upright position 
directly under the center of the mirror. The 
rheostat, R, and foot switch, M, go undef 
the table and control the current in the 
solenoid. The level, L, is for leveling the 
mirror. 


(b) The Classical Monkey Problem. Over a frictionless 
and inertialess pulley is hung a long rope with a monkey 
on each end. If one monkey starts to climb his rope, what 
happens to the other monkey? The answer to this problem 
is found in Newton's second law of motion of translation 
and is demonstrated by the device shown in Fig. 6. In lieu 
of the two monkeys, two small electric motors, M; and Mo, 
of equal masses, are attached to the ends of a light cord. 
Each motor has a wind-up drum driven by a worm gear on 
the shaft of the motor. The wires leading to the motors 
are made as light and flexible as possible and hitched up 








Fig. 5. The stretch of a spring or of a rubber band give the same accelerating force to each cart. The accelerations of 
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so they won’t drag or pull the motors. In order to have 
complete control of the motors, lead wires run out from 
both the field and the armature to reversing switches so 
that the motors can be accelerated both up and down in 
their movements. If one motor starts upward, this means 
an acceleration, and since an acceleration means a force 
or tension along the cord, the same force will be pulling 
on the other monkey, and he in turn will be accelerated 


upwards, and so he goes up as well as the other, because 
F =m 4, = ™e2a2 and when m, = mz then a; = dz 


Various combinations of motions for the monkeys can be 
worked out. 





Fig. 6. If while the two motors are at rest an electric current is 
sent through ome of them, it will be accelerated either up or 
down. Since the same force acts between the motors, the second 
motor will also be accelerated up or down. § is the control switch 
and RA a spool of heavy thread. A is the head to an old Atwood 
machine. 





Fig. 7. By means of the compressor, C, air is forced into the 
reservoir, JT, and into the air chamber of the gun, G, until the 
pressure in both pressure gages, P, P, shows several atmospheres. 
A steel ball is then fired by the compressed air in G which hits 
a flap over a circular opening in T. The sudden stopping of the 


steel ball sets up such a force that the steel ball enters 
the same pressure as is in G 


under 
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(c) When an automobile traveling at a high rate 9 
speed strikes a big tree, the force of impact becomed 
enormous, because the momentum, mv, of the automobil 
is changed so suddenly. ’ 

This sudden change in momentum can be demonstrate 
by means of the apparatus shown in Fig. 7. G is 


4 > a com 
pressed-air gun, which uses a 4%” steel ball for a project) 
By means of the compressor, C, the pressure of th, air j 


the gun can be pumped up to any desired pressure show 

on the pressure gage, P. Connected to the air chambe 

of the gun is a glass tube, T, with brass ends and sealej 

so as to stand the air pressure shown on the two gaged 
which register the same pressure. The brass end of 
nearest the muzzle of the gun has an opening in it largd 
enough to admit one of the steel balls. It is sealed of 
however, by a thick leather pendant flap inside the brag 

end. When the gun is fired with the muzzle velocity o 

v, the momentum of the steel ball on striking the leathe 

flap is mv. If the flap does not open, the change in momentuy) 

is very rapid, and therefore a large force is put on the flap 
because of the change in momentum of the steel ball, The 
enormous change in momentum of the ball causes it to push 

the flap open and force its way into the tube, 7, against 

the same pressure of air which fired it. 

aw 1. 
gular 
re age 


Law 3. Action and reaction are equal. To every force 
action there is an equal but opposite reaction. One body 
cannot begin to move, i.e., change its linear momentum 
without affecting some other body. A bullet as it moves out 
of the barrel of a rifle reacts on the rifle itself, and the rifle 
kicks back. The expansive force of the gas from the ex. 
ploded powder drives the bullet in one direction and the 
rifle in the other. The rate of change of momentum is the 
same—both for the rifle and for the bullet. 
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(a) Place between the two carts in Fig. 5 a coiled spring, 
and compress the spring between the two carts. On releas- 
ing the compression, one cart cannot start back without the 
other starting in the opposite direction. The same was true 
when the rubber band was stretched between the carts. One 
cart can’t change its momentum without affecting the mo- 
mentum of the other. 


(b) T! 
(b) Another instructive demonstration of this law is to belp in t 
found in the equipment shown in Fig. 8. An electric engine, ever | 
E, runs on a circular track, 7, built on the side of the rimfMs rota 
of a bicycle wheel whose axis is vertical. The wheel withBange i: 
its track is leveled and every part balanced as carefully asi astroz 
possible. By means of sliding contacts the electric current Ic) A 
(a.c.) is led to and from the rails of the track. A small). 
variable transformer, V, gives opportunity for suddenly Spens 
accelerating or decelerating the engine even when it is eo 
running. . wpdel gy 
With all parts of the apparatus at rest, the current s™ ;, 
switched on and the wheels of the engine begin to turn.) weig 
Due to friction between the wheels and track a push isi, tim 
given forward to the engine and a backward thrust on the comp 
track. Action and reaction are equal; therefore, the engine). ; 
goes forward in one direction and the track in the opposite, that 
Next hold the track fixed and get the engine up to a un 
form speed. On releasing the track it remains at rest. ms 


According to the first law of motion it cannot start 4 
motion of its own, for the engine is not being accelerated: 
it is running with uniform speed. By varying the curren 
and so varying the speed of the engine, the track can bi 
set in motion either forward or backward. 

On the other hand, hold the engine at rest until the track 
comes up to a constant speed; and when the engine is re 
leased it also stays at rest and cannot accelerate itse'} 
unless more or less current is sent to the engine to chang' 
its velocity, which in turn accelerates the track. 





ROTATION 


Newton’s laws for rotary motion are expressed in 4 
fashion analogous to those for motion of translation. 
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Fig. 8. When an 
electric current 
starts the wheels 
of the engine to 
rotating, the en- 
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aw 1. A body continues in its state of rest or of uniform 
gular rotation unless acted upon by some outside torque. 
bre again the first part of this law is quite familiar to us. 


every force 
- One body 
momentum 
; Moves out 
nd the rifle 
om the ex- 
on and the 
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DEMONSTRATION OF ROTATIONAL INERTIA 


(a) Fig. 9 shows a beautiful production of mechanical 
nftsmanship. It is a light aluminum wheel (made by 
pcretet) carefully mounted and balanced on a ground 
bel shaft. In turn this shaft rolls on the edges of four 
er accurately cut and ground aluminum wheels whose 
les have cone-bearing points. The outfit is the head of an 
| Atwood’s machine. The friction is rolling friction and 
prefore exceedingly small. 


MOTION 


iled spring, 
On releas- 
without the 
ie was true 
carts. One 
ng the mo- 


If the entire outfit is rotated about an axis coinciding 
th the axis of the large wheel, it will be observed that 
p large wheel does not turn. Because of its rotational 
iness (inertia) it refuses to turn with the rest of the 
paratus. 


(b) The second part of this first law finds examplifica- 
n in the rotation of the earth. Once started it has kept 
ever since. We may later decide that the tides influence 
s rotation; but, if so, we haven't been able to detect any 


ange in t 3j we h he science Fig. 9. A fine example of careful workmanship—a roller _bear- 
ee length of the second since we had the scienc: ing. This is the head of an old Atwoed machine ‘shown in Fig. 6. 
) y. 


aw is to be 
ric engine, 
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7. yy, t . A . 
- - aac (c) A nicely balanced bicycle wheel when outfitted with 4 \ 
: suddenly t best of ball bearings will keep on rotating for a long g@ wt 





vhen it is ‘ " 
m the longer the wheel continues to rotate. Sperry’s 


he once it is set into rotation. The more we reduce fric-  \ 
del gyroscopes are good illustrations of a body continu- 


eters sto rotate for a long while. An accurately ground steel 
a push fe Weighing 30 to 40 pounds will spin for an astonishingly 
ust on the’ time when supported, in a cup ground to fit the ball, 
the engine compressed air forced into the bottom of the cup which 
, opposit pults in a thin cushion of air between the ball and the 
cin 0 ee that is to say, an almost frictionless bearing. 


s at rest. fw 2. The rate of change of angular momentum is pro- 
t start agftional to the torque applied and takes place in the direc- 
celerated:" n which the torque is applied. A torque is defined as 
e current {@t which produces or tends to produce angular accelera- 
ck can be It is also defined as the product Fr in which we have 

orce F acting at an arm’s length, r. Thus Q, the torque, 
the trackfe’" A body at rest has an angular velocity of #9 = 0. If 
ine is re begins to rotate, its velocity changes from “) =—0 to 
ate itself{*— t. Therefore the angular momentum changes and its 
to change’ Of change will be 


I(@—9)/t=—Ie=—Q=Fr 


=Ie is the shorthand expression for the second law 





Fig. 10. A 2-kilogram mass hangs on the pedal of a bicycle. Its 


otion of rotation. A crank hanger, Fig. 10, gives a good effectiveness in producing rotation is greater in the position to the 
sed in ag@stration of a variable torque. Let the force of the 2- right than in the position to the left, because A-B is greater in 
* E. the first case than in the second and the torque is proportional 
‘ion. Concluded on page 719 to A-B 
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ELECTRON TUBES 


Their Principles and Their Instrumentation Applications 


By ANDREW W. KRAMER 
Managing Editor, Power Plant Engineering, Chicago, III. 


CHAPTER VII 
THE THYRATRON: HOW IT WORKS 


It will be evident from the preceding chapter that the 
action or, more correctly, the circuit action of the two- 
element gas-filled tube is essentially the same as that of the 
two-element high-vacuum tube. Both types are fundamen- 
tally rectifiers, the only difference being that the gas-filled 
tube is capable of carrying much greater currents than 
the high-vacuum rectifier tube. 

Knowing something of the advantages of the use of a 
grid in the high-vacuum tube, it seems logical to suppose 
that the introduction of such a grid in a gas-filled tube 
would extend its range of usefulness in the same way that 
it does in the high-vacuum tube. To a certain extent this 
is true: the introduction of a grid in a gas-filled tube does 
extend its usefulness, greatly in fact, but it does so in an 
entirely different way from what it does in the high-vacuum 
tube. 

In a high-vacuum tube the grid exercises almost com- 
plete control over the plate current: it can start it, stop it, 
increase or decrease it, indeed it can cause the plate current 
to follow any variations of the grid potential no matter how 
complex or how rapid. It is this almost complete control 
function of the grid that gives the high-vacuum tube its 
property of amplifying. 

As soon as a small quantity of gas is introduced into the 
tube, however, this “modulating” power of the grid upon 
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with a pivoted stop B and 
a movable pin so ar- 
ged that C can keep 
the valve closed against 
pressure from the 


Fig. 42. Mechanical model 

a gas-filled three-elec- : 
trode tube. This is noth- 
ing more than a modified 
non-return valve, equipped 
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the plate current ceases and instead it assumes only 


comparatively simple function of “starter.” If there is Wibeen mc 
plate current flowing, the grid can initiate its flow at all relea 
time, or, by the same definition, it can prevent the plajmpprecié 
current from flowing at all. alve. A 


The gaseous triode, therefore, is not an-amplifier as 
the high-vacuum tube but simply a relay, similar in actig 
to an ordinary mechanical contactor—with this differe 
however, that once the plate current is established, the 
trolling voltage (the grid potential) loses all influence oy 
the plate current until such time as the plate voltage mig 
fall to zero. The grid in the gas-filled triode, therefore, } 
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a sort of “trigger” function: it is able to start the pla Shoul 
current but it cannot stop it. uce to 
A Mechanical Thyratron ce - 


The action can, perhaps, best be explained by the mechs 
ical analogy depicted in the accompanying diagrams. The 
diagrams show the operation of a check valve in a pipe liy 
—not an ordinary check valve but a modified check va! 
designed specially to simulate action of the gas-filled thr 
electrode tube: it is in fact a mechanical thyratron. 

As will be noted in Figs. 42 and 43, it consists of an 9 
dinary non-return type of valve, A, to which is attached 
short movable stop, B, so arranged that when the valve 
is closed, the stop rests horizontally on the projection D. | 
in this closed position, the movable pin C is raised, the val 
is locked in position so that even with pressure on the lq 
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C has been drawn down- 
ward, allowing the valve 
to open. 


Fig. 43. This shows the 
same valve shown in Fig. 
1 except that here the pin 
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Fig. 44. Sequence 
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diagram, showing the action of the “‘mechanical’’ thyratron. 
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Lie of the valve, the valve remains closed. Under these 
nditions, it is readily seen that the valve can be opened 
nly by lowering the pin C to a point where it will no longer 
oid the stop B in place. — LAP a 

The sequence of action is shown in Fig. 44. At 1 the valve 
completely closed and even with full pressure on the left 
‘ie of the valve no flow occurs. At 2, the pin C has been 
ulled down @ small amount. Since its upper part is beveled, 
can be seen that this permits the valve to open slightly, 





















mes only q there is some leakage past the valve. At 3, the pin has 
f there is fMeen moved downward to a point where it is almost ready 
; flow at agi release the valve. At this point the valve has opened an 
nt the plamppreciable amount and there is still more leakage past the 


alive. At this point also, a slight further downward motion 
f pin C will suddenly release the valve entirely and the full 


nplifier as “ : . 
pen position of the valve is attained instantly. 


lar in actig 


‘is differengl With the valve open and pressure on the line, the flow 
hed, the eqifhrough the valve will continue as long as the pressure con- 
nfluence oygminues. Under this condition, pin C can be moved upward or 
oltage migimownward with no effect whatever upon the flow. In other 
lerefore, hamords, the pin has lost all control over the flow, 

rt the pla Should the pressure in the line reverse, or should it re- 


ce to zero for an instant, the check valve would tend to 
lose as in the case of any ordinary non-return valve. As- 
wme that pin C is up at such a time. It can readily be seen 
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FLOW 
: Fig. 45. Diagram and curve showing flow through the 
hn plotted against pin movement. 
hat if no provision were made to avoid it, the pin might 
hterefere with the closure of the valve. The construction of 
is valve, however, is such that such interference does not 
ur, The stop, B, is pivoted in such a manner that as it 
mes in contact with pin C, as shown at 6, it rotates on its 
searing and thus slides past the pin as shown in 6, 7 and 8. 
t 8, it will be noted, the valve is entirely closed and locked 
position by the stop and the pin. Thus, the pin regains 
ntrol; even if the pressure is reéstablished, the valve can- 
eo en ot open until the pin is withdrawn again. 
y the valve 


The simple action almost exactly simulates the action of 
he thyratron or gaseous triode. Pin C corresponds to the 
id and its position, up or down, corresponds to the value 
the grid potential. The flow through the valve, of course, 
equivalent to the plate current. 
In Fig. 45, for the sake of comparison, the flow through 
he valve is shown plotted against the pin movement. As is 
bite obvious, as soon as the pin is moved slightly by reason 
the bevel, the valve starts to leak and a small flow is 
ablished. This leakage accounts for the steep slope at the 
ft side of the graph. Then, as the valve is released, the 
ill flow is established as shown by the horizontal part of 
e graph. (To make this graph “right side up,” the valve 





en hd pin have been reversed.) 
Now, compare this graph with the grid-potential plate- 
brrent characteristic of the gas-filled triode shown in Fig. 
5. As will be seen, it is identical with the graph of the 
—— lve which has just been analyzed. With a high negative 





btential on the grid (-30 volts in this example) there is no 
trent through the tube. As this negative voltage is re- 
heed, a small plate current begins to flow (which corre- 
bonds to the leakage through the valve during the early 





portion of the pin travel). At this point, the gas-filled tube 
resembles the high-vacuum tube. As the grid potential is 
still further reduced there comes a time (—15 volts arbi- 
trarily assumed here) when the gas in the tube ionizes and 
the tube almost instantly becomes conducting. Maximum 
plate current flows. In other words, at this instant there is 
a sudden change in the tube’s characteristics: its resistance 
which until this moment has been high, now suddenly drops 
to a low value. 

This also, it will be obvious, is the case in the hydraulic 
analogy. Until the pin has moved to the point where it en- 
tirely releases the valve, the resistance to the flow is 
extremely high. Then, suddenly, as the valve is released, 
the resistance drops to an extremely low value. 

In the case of the gas-filled tube also, the plate current 
rises practically to its full value, limited only by the emis- 
sion of the cathode or the external resistance in the circuit. 
With the valve, the flow is limited by the capacity of the 
pump or head supplying the flow and, of course, by the re- 
sistance of the pipe line. Here the pump corresponds to the 
cathode. 

From the foregoing description and explanation it must 
be evident that the gas-filled three-electrode tube is a very 
sensitive current or voltage relay. Also, it is fast in its 
action—only a few microseconds may be required for the 
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PLATE CURRENT 


Fig. 46. Grid-potential plate-current characteristic of the gaseous 
triode and also a similar characteristic for the high-vacuum tube. 


tube to operate, once the proper grid voltage has been at- 
tained to permit plate current to flow. Thus, if 15 volts 
negative on the grid will prevent current flow, a change of 
say only 0.1 to 14.9 volts negative may produce ionization 
and permit a current of many amperes to flow. Indeed, hun- 
dreds or even thousands of amperes may thus be turned on 
by a mere fraction of a volt applied to the grid. It is, in 
fact, much like releasing the latch to a gate. 

The term Thyratron as used to denote a three-element 
gas-filled tube means just exactly that—a gate. Thyratron is 
one of what De Forest has called the Greco-Schenectady 
names applied to various kinds of tubes. The suffix “tron” 
signifies an object that is used as an instrument or tool. 
Thus kenotron freely translated means “a tool that has 
nothing in it,” the Greek word preceding the “tron” mean- 
ing “empty space.” 

In the same way, thyratron is derived from the same 
Greek word meaning “door,” or “gateway” from which 
“thyroid” is formed in designating the thyroid gland. Thy- 
ratron thus means a “tool or instrument that can be opened 
like a door.” 

And that, really, is all there is to it. If you understand 
this simple action, you understand the fundamental prin- 
ciple of the gaseous three-element tube known as the thyra- 
tron (or sometimes as the grid glow tube). True, the 
“physics” of its operation is more complex and in its appli- 
cation many of the circuits with which it is associated are 
quite involved, but such complexity cannot be attributed to 
the tube itself. The tube and its action remain the simple 
thing we have explained. 

Gas-filled triodes, obviously, cannot be used as amplifiers 
as are triodes of the high-vacuum type. They can be used 
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Fig. 47. Diagram showing 
the conditions which pre- 
vail in the high-vacuum 
tube or in the gaseous 
tube before ionization. 


POSITIVE 
CHARGES 
ON GRIO 


as rectifiers, just as the two-element gas-filled tubes, but be- 
cause of the grid and its action upon the plate current these 
tubes have a much more extended field of use than the or- 
dinary rectifier. The gas-filled triode is a special type of 
rectifier—a rectifier of versatile and amazing possibilites, 
with properties which adapt it not only for use as a recti- 
fier, but also as an inverter! or as a frequency changer. It 
makes possible electronic voltage regulators or such strange 
things as direct-current transformers or variable-speed syn- 
chronous motors. 
Director of The Toilers 

As John Winthrop Hammond has expressed it, the thyra- 
tron is “the director of the toilers.” In the Thyratron, a few 
electrons strategically disposed on the grid—electrical traf- 
fic cops so to speak—can hold back thousands of billions 
of other electrons in their endeavor to reach the plate. 

Once the order to move has been given by these grid 
electrons, the crowd surges forward and thereafter they 
(the grid electrons) are helpless—they cannot stop the 
forward movement. 

This action, it will be noted, is quite different from that 
obtained in the high-vacuum tube. There, the grid always 
retains full control of the electron current—it can stop it 
as easily as it can start it. Let us investigate the reason for 
this difference. 

In the high-vacuum tube the potential on the grid serves 
to aid or oppose the space charge effect. Space charge, it 
will be recalled, is the repelling effect upon electrons emitted 
from the cathode of all the electrons in the space surround- 
ing the cathode. 

Fig. 47 is a simple diagram which endeavors to explain 
this effect. It shows a cathode surface and the positive 
charges on a grid with the space between filled with elec- 
trons. Ordinarily, with no charge of any kind on the grid, 
these electrons tend to repel those electrons just emerging 
from the grid. With a positive charge on the grid as shown, 
however, each positive charge neutralizes the effect of one 
of the negative charges (electrons) and so the total nega- 
tive effect is diminished by just that amount. This repre- 
sents the high-vacuum condition. 

Suppose, however, that instead of the vacuum the space 
inside the tube is filled with as many positive ions as there 





(1) A device for converting direct current to alternating current. 
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Fig. 49. With no potential on the grid, this 3-element tube func- 


tions merely as a rectifier 
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are electrons, as is the case in a gaseous tube in which jon. 
ization is taking place. With this condition, shown in Fig. 
48, there is, of course, no space charge effect since the effect 
of each electron is neutralized by that of a positive jon, 
and since there is no space charge the grid potential can 
have no effect—the grid is inoperative. 

This is not usually the way in which a gaseous triode js 
operated. Usually the grid is maintained rather highly neg- 
ative and current through the tube is established by making 
the grid less negative. However, it is quite possible to ar- 
range a circuit so that the anode potential is insufficient to 
bring about ionization without the aid of a positive charge 
on the grid. It is a condition such as this that is depicted in 
the two diagrams presented here. 

At first, before ionization occurs, the effect of the grid in 
the gaseous tube is similar to its effect in the high-vacuun 
tube, i.e., it aids or opposes the space charge effect. When 
ionization occurs, however, the grid loses all influence upon 
the space charge as has been described. 

To continue, suppose under the conditions of ionization 
described the charge on the grid is reversed, that is, it is 
charged negatively with respect to the cathode. In this case, 
the positive ions will be attracted toward it, just as they 
are toward the cathode, and thus the negative charge on 
the grid will be surrounded by an equal positive charge. 
Hence, the influence of the negatively charged grid wires 
extends only a very short distance from the surface of the 
wire, not sufficient to have any effect on the stream of elec- 
trons flowing through it from the cathode to the anode. 
Having thus permitted the anode current to start, the grid 
is powerless to stop it.? 


CHAPTER VIII 
THE CONTROL FUNCTION OF THE GRID 
IN THYRATRONS 

The gaseous triode or thyratron, as has been shown, is 
fundamentally a relay; it cannot be used as an amplifier as 
can the high-vacuum triode. 

Since the function of a relay in an electric circuit is 4 
relatively simple one, one may wonder why the thyratron 





(2) This statement, generally, is true although it is possible to 
build a fine-mesh grid which, made sufficiently negative, will stop 
the current flow. 
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Fig. 50. When a high negative potential is applied to the grid, 45 
in this case, no current flows through the tube. 
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CHOPPED-OFF RECTIFIED OUTPUT 


Fig. 51. With a moderate negative grid potential part of the recti- 
fed output is chopped off as shown. 
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CHOPPED -OFF RECTIFIED OUTPUT 


Fig. 52. Here a still lower negative grid potential is used. 
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Fig. 53. During each half-wave, the same values of potential are 
passed through, twice. 


has become such an important device in the field of elec- 
tronics. In this and the chapters immediately following, an 
attempt will be made to answer this question and also to 
indicate the manner in which the thyratron is used in elec- 
trie circuits. 

In ascribing the function of relaying to the thyratron, it 
must be understood that this tube, like its two-element rela- 
tive, is also a rectifier. This should be clear from our study 
of the tube thus far. In the diode the plate current flows 
whenever the plate is positive with respect to the cathode, 
but not when the polarity of the plate is reversed. In the 
three-element tube this also is true but in addition a vari- 
able control element in the form of a grid is introduced, 
which allows current to flow during the positive half of the 
cycle only when the grid permits it. In this type of tube, no 
current flows even when the plate is positive unless the grid 
permits it. 

This controlling property of the grid is extremely useful 
in that it enables the start of the positive half-cycle of the 
alternating current to be delayed as long as desired. 

The way in which this is accomplished will now be de- 
scribed in detail. Consider, for example, the circuit shown 
in Fig. 49. This, it will be noted, consists of a 500-volt alter- 
nator supplying current to a circuit containing a gaseous 
triode and a load resistance R. A grid battery is also pro- 
vided so that a certain negative grid potential can be im- 
pressed on the grid. A switch is provided so that the grid 
potential can be cut in or out and a switching arrangement 
is provided so that the number of cells connected to the 
grid can be increased or decreased. 

With the grid battery switch open as shown in Fig. 49, 
there is, of course, no potential whatever on the grid and 
the tube acts exactly as a two-element gaseous tube, that 
is, purely as a rectifier. Under these conditions, the negative 
half of the alternating current wave will, of course, be 
suppressed and current will flow only during the upper or 
positive half of the cycle, as shown at B. 

Suppose, however, that the grid battery switch is closed 
as shown in Fig. 50, impressing the full grid battery neg- 
ative potential on the grid. If this negative potential is 
high enough, as it will be assumed to be here, it will effec- 


tively block all current through the tube and no current will 
flow in the load circuit. 

Now, let us assume that the grid potential is lowered 
somewhat by cutting out some of the cells of the battery as 
shown in Fig. 51. In this case no current will flow during 
the positive half cycle until the plate voltage has reached a 
certain definite value—a value, of course, which depends 
upon the grid potential. Here, this value will be assumed 
to be just under 500 volts, say 480. The result is quite 
obvious. The positive half-wave will be chopped off as shown 
in Fig. 51. The current rises instantly to a value corre- 
sponding to 480 volts and thereafter follows the sine wave 
variations of the remainder of the half-cycle in the usual way. 

By still further reducing the negative grid potential by 
cutting out additional cells as shown in Fig. 52, the “firing 
point” of the tube—as it is called—is still further reduced 
and the tube will become conducting at a still lower plate 
potential. As a consequence current will begin to flow earlier 
during the positive half cycle as indicated at B, Fig. 52. 

In the foregoing illustrations (Figs. 49-52) the start of the 
discharge through the tube is entirely dependent upon the 
steady value of negative potential impressed on the grid. 
Since in every half-cycle of an alternating current wave, 
the same values of potential are passed through twice (once 
when the current is increasing from zero to maximum and 
again when decreasing from maximum to zero, as shown in 
Fig. 58) it is evident that this simple method: of control 
cannot cut off more than half of the positive cycle. That is, 
the wave can be chopped off like this <i. , 

like this —m—-. , 
or this. Ba. | 
but not like this.» . 

If it is desired to chop the wave off as in the last sketch, 
a time element will have to be introduced in the application 
or removal of the grid potential. If, for example, a high 
negative grid potential is maintained over a large portion 
of the positive half cycle and then suddenly removed as 
shown in Fig. 54, the plate current will flow only during a 
small portion of the latter half of the half cycle—shown by 
the shaded area. 

Thus it is evident that by properly applying the grid 
potential, the thyratron can be set to chop off and use any 
portion of the rectified wave as shown in Fig. 55. 

So far, only single half-cycles have been considered but 
it must be understood that this control of the current by the 
grid is repeated during successive half cycles of the alter- 
nating current wave as depicted at B and C in Fig. 56. 
Continued on page 718 
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Fig. 54. Showing how the removal of a high negative grid poten- 
tial can initiate the conducting period at any time desired. 
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Fig. 55. By properly applying the grid potential, the three-element 
gaseous tube can used to “‘chop off’’ and use any portion of 
the rectified wave as shown here. 
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Fig. 56. Diagram showing control action upon successive half cycles. 
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Ordnance Production Gaging 


By CAPTAIN RUSH A. BOWMAN 
In charge of Pittsburgh Gage Laboratory, Ordnance Department, U. S. Army 


CHAPTER IX 
THE GAGE LABORATORY 
(Concluded) 


Group VIII 
Taper Parallels, Small Hole Gages, Telescoping, Gages. 

Taper parallels, Fig. 24, small hole gages, Fig. 25, and 
telescoping gages, Fig. 26, all have as their purpose the 
inspection of small holes by comparison methods. All re- 
quire the setting or feeling of the hole with the instrument 
and then the checking of that size with a micrometer or 
some other measuring device. Smal] hole gages and tele- 
scoping gages can essentially provide a measurement of out- 
of-roundness, barre] shape, and bell-mouth. They cannot, 
however, provide an “effective” diameter of a hole—that is, 
the largest straight round plug which will go through the 
hole if any of the above conditions should exist. The taper 
parallels will provide such a check. Taper parallels are 
often used also in the inspection of a fixture type gage, 
where measurements are required from the effective center 
line of a hole. In such cases, the taper parallels are in- 
serted, trued up on the sides, and left intact in the fixture 
throughout the inspection operation. 

It is rather difficult to determine which of these three in- 
struments should be included in the minimum-equipment 
laboratory. While all are used for the inspection of holes, 
and all are used by comparison and not as measuring 





Fig. 24. A set of taper parallels being used to determine the position 
of the center line of a hole in a complicated fixture gage. Knowing the 
diameter by ‘“‘miking’’ over the parallels, the position of the center line is 
determined by measuring height of top of hole as shown and subtracting 
radius. 


























(L. S. Starrett Co.) 


Fig. 25. Small hole gages, 4” to 42”. 
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instruments, the taper parallels on the one hand and +} 
small hole and telescoping gages on the other hand do pro 
vide for the inspection of somewhat different properties 
the hole. In view of their small cost, even a minimum |a}y 
ratory will probably do well to have all three since 
three, as a set, will provide for the inspection of eye 
property of a hole—size, roundness, bell-mouth, barry 
shape, diameters at particular points, effective diameter 
and exact center line. 

No special care is required with respect to these instry 
ments. They are, of course, subject to the normal require 
ments of cleanliness, freedom from burrs and scratche 
wear, etc. 

Group IX 
Parallels, Angle Plates, Parallel Blocks 

Parallels, angle plates, and parallel blocks as shown jy 
Figs. 27, 28 and 29, are general-purpose surface plate 
equipment. They will be required in almost all surface plate 
inspection set-ups. The particular sizes which will be r 
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quired will be determined by the type of work and the siz. 


of work in the laboratory. The following should be sufficient 
for the ordinary laboratory with one or two people: thre 
pair parallels 14%” XK %”, 1” K %” and %” X %”; thre 
angle plates 5” X 8” X 10”, 4%” xX 5” X 8” and 2%” x 
3” X 4”; two parallel blocks 4” « 4” X 6” and 4” x 8” x 
6”. Parallels and parallel blocks normally come flat ground, 
Angle plates are made flat ground and also scraped. 

Special Care of Parallels, Angle Plates, and Paralled 
Blocks—Since this laboratory equipment is, of course, used 
for surface plate work, it is vulnerable to scratches and 
burrs. Extreme care should be taken that scratches and 
burrs when they occur are stoned off immediately so that 
they will not scratch other equipment with which they come 
in contact and so that inaccuracies in measurement do not 
occur. 





This unique serial is based on the remarkably suc- 
cessful course of lectures by Captain Bowman (then 
Lieutenant) to us Reserve Officers, in which he com- 
bined the fruits of his civilian experience as Gage 
Supervisor and of his Ordnance training. —MFB 


CHAPTERS PREVIOUSLY PUBLISHED. I. Inter- 
changeability—Sept. '41 and May ’'42; II. Inside Dimen- 
sion Gaging—July °42; III. Outside Dimension Gaging— 
Aug. ’°42; IV. Offset Dimension Gaging—Sept. '42; V. Posi- 
tion and Alignment Gaging—Oct. '42; VII. Profile Deter- 
minations—Dec., ’°42; VIII. Thread Gaging—Feb. '43; VL 
Taper and Angle Determinations—Mar. '43; IX. Gage 
Laboratory Equipment—first instalment April ’43, second 
instalment June °48. 














Fig. 26. Telescoping gage. 
(L. . Starrett Co.) 




























Group X 

plls 

Rolls, see Fig. 29, are normally used in surface plate 
ork in the checking of tapers (see Chapter VII), in check- 
» for parallelism of anvils on snap gages, and in checking 
¢ diameter of rings (see Chapter III). The accuracy re- 
ired on rolls is normally 0.00001”. As noted in the be- 
inning of this chapter, four sizes are recommended in pairs 
9100”, 0.200", 0.250”, and 0.500”. 
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hres, Thread Checking 
‘As noted in Chapter VIII, wires are used in the inspec- 


on of evergiin of thread plug gages. Three wires comprise a set for 
outh, barre inspection of any one particular pitch. Of course, by 
e diameterdiiiculation, a set of wires other than the “best size” for a 


rticular pitch may be used if the differential is calculated. 
ires may be bought in sets of sets; that is three wires 
h for checking from 20 to 24 particular pitches between, 
r instance, four threads per inch and 80 threads per inch. 
a small laboratory, it ‘might be felt wise to buy wires 
r, say, every fourth size’ pitch if economy is to be a factor. 
he actual size of the wires being known, calculations can 
made to take care of any pitch. 


hese instry 
nal require 
d scratche 


—_ . r ‘Min the use of wires for inspection of threads, care should 
sid oe taken that the size of the wires is not changed by tem- 
will nb “ ature from the body or the hands. Wires should be han- 
ind the P od either with a chamois or a pair of pliers with soft 
© dal bvils, and always left in the measuring machine or com- 
ais: eal ator until they have assumed the temperature of the 
: ps me ug. If a surface plate is handy to the measuring machine 
am - ou “@ comparator, it should be used to bring blocks, plug, and 
4” 8° . res to the same temperature. It should be made a habit 
lat om at, when the wires are handled on their removal from a 
‘ed gr hine, they be placed on a surface plate. Of course, any 
. P ial her large surface of steel is satisfactory—not glass, which 
inca: eal relatively a poor conductor of heat. 

atch me ail Special Care of Wires and Rolls—Since in almost every 
atches ani urement involving wires or rolls, movement of the 
sly so thet’ °° roll is required after it has been put into position 
hey ton order to seat it properly in the thread, the rate of wear 


ill be relatively rapid. For this reason, a system should 
p set up for the periodic reinspection or calibration of 
ires and rolls, and the results of these calibrations kept in 


ent do not 








(Taft-Peirce Mfg. Co.) 


Fig. 27. Set of parallels in rack. 


the same container. Examination of the thread checking 
formula will disclose that since “G” is the size of the wire, 
and in the formula this is multiplied by 3, a.deviation in 
the size of the wire will be multiplied 8 times in the final 
result. Thus, if each of the wires is, for instance, 0.00005” 
undersize, and the nominal size of the wire is used in cal- 
culation, the resultant measurement will be in error by 
0.00015”. 
Group XI 

Sine Block and Sine Bar. 

These instruments, used exclusively in surface plate work, 
provide probably the most accurate method for determina- 
tion of angles. The distance between the center lines of the 
rolls in a sine block or the buttons in a sine bar is accurate 
within ten millionths of the nominal size. With this distance 
as the hypotenuse, the right-angle triangle (which is de- 
termined by the plane of the surface plate, the plane passed 
through the center lines of the rolls or buttons and a line 

Continued on page 690 





Fig. 28. Shown is the support of a fixture gage on an angle plate in 
order that the height of a flush pin surface may be taken by means of an 
indicator and height gage. 





Fig. 29. In order to determine the position of the roll along the taper in 


this profile gage, the gage is clamped to a parallel which is supported by 
two parallel blocks. 
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Cuign Engines 


Kollsman Offers This New Line Of Miniature Motors Kb 
For Special Applications 


A new line of miniature motors with special remote indication and 
electronic control applications has been developed by Kollsman 
Instrument Division of Square D Company. Design engineers of 
electrical and electronic equipment manufacturers will find 
Kollsman engineers ready to assist them in applying and adapting 
these motors to their specialized requirements. 

Complete information and performance data on the five units 
described here can be obtained from this catalog. Write to Kollsman 
Instrument Division of Square D Company, 80-20 45th Avenue, 
Elmhurst, New York. 
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A: KOLLSMAN TWO-PHASE GENERATOR—High impedence, permanent magnet, wd arings 

two-pole generator, capable of operating at speeds up to 2500 R.P.M., deliver- ? 

ing up to 83 volts. Compact, light in weight, and designed to operate under 

widely varying temperature and humidity conditions. 

B: KOLLSMAN TELETORQUE UNITS —Self-synchronizing motors operating in same 

manner as Telegon units, Capable of remotely indicating movement produced 

by relatively low torque prime movers but may be used advantageously in 

some remote control applications. Up to 1.56 in./oz. peak torque. 

C: KOLLSMAN DRAG CUP MOTOR— Specially designed high-speed precision motors 

for applications requiring quick starting, stopping and reversal characteristics. 

This performance is obtained through the use of a light-weight, low inertia 

rotor of unique design. Stalled torque, .50 to .70 in./oz. 

D: KOLLSMAN ROTATABLE TRANSFORMERS—Two-pole motor-like devices with 

high impedence phase windings and single phase rotors. Voltage output range 

0 to 56 volts with 60 cycle, 32 volt input and 0 to 193 volts with 400 cycle, 

110 volt input. May be rotated at any speed up to 1800 R.P.M. 

E: KOLLSMAN TELEGON UNITS —Self-synchronous motors for use where only 

an extremely small amount of torque is availabie from prime mover. Also 

suitable for-use as a rotatable transformer on such applications. 





SQUARE J) COMPANY 


ELMHURST, NEW YORK ° GLENDALE, CALIFORNIA 
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Fixture for Speeding Visual Inspection and 
Size-grading of Glass Jewel Bearings 


By PAUL S. WHITE 
2214 Main Street, La Crosse, Wisconsin 


LASS vee-cavity jewels for instrument bearings are be- 
ing used in lieu of sapphire jewels which are practi- 
ly unobtainable by reason of the present high rate of 
ment consumption. The jewel bearing selecting device 
ustrated in Figs. 1 and 2 was developed to speed up the 
ading of the different sizes of jewels; and also to facili- 
ate the inspection of the jewel for glass bubbles and of the 
ual bearing surface for cracks and scratches, by use of 
e binocular microscope which is mounted directly over 
he sliding scale holding the jewel. By placing the jewels 
ivot end up in the holes on sliding scale D and passing it 
ver microscope G, and defects may be immediately de- 
ected, and the defective jewel removed. If, however, the 
bwels are satisfactory, the scale is moved forward, stop- 
ing directly.underneath the bracket E, which contains 
ynches whose points are mounted over a series of holes 
rilled and carefully ground to correspond with the punches 
f diameters varying from 0.073” to 0.079”. 
As the foot pedal, connected to the bracket by rod A, is 
epressed, the punches drop into the vee cavities of the 


1g rings and, if the proper jewel is over its respective hole, 
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A. Tie rod for connecting stamping bracket to foot pedal. 
B. Glass containers for receiving six different sizes of jewels. 
C. Sliding bracket into which scale D fits for presenting jewels to be 


1D. Sliding scale with holes used as recesses for jewels. 
E. Bracket which moves up and down into which are inserted six differ- 
sizes of punches whose points are round at the tip for selecting the 


F. Hollow tubes into which the jewels pass after selection and are carried 


G Hieeeective containers. 
. High-power binocular microscope by which the jewel surfaces are 
mined for flaws before selecting for size. 


it is forced down, very lightly of course, through tube F 
into its properly labeled glass container. Then the bracket 
is raised automatically by springs into normal operating 
position. 

Using a minimum of practice, an efficient operator may 
be trained for the inspection and grading, at the same time 
maintaining a quantity of production with no rejection of 





ENSORSHIP prevents our disclosing Paul 

White’s status and present assignment, but 
readers can tell from his previous contributions to 
Instruments, as well as from those in this issue, that 
he has solved inspection problems. Before the war 
he did practical as well as experimental work, in 
radio control instrumentation, flowmeters, etc. 

The microscope he refers to is a high-power binoc- 
ular instrument. We recommend this type for in- 
specting glass bearings. (Serious defects can be de- 
tected with a “shop microscope” but the inspector 
must have exceptional skill and exceptional eyes.) 
For inspecting jewel bearings on a full-time basis, 
some departments use elaborate equipment, including 
powerful oil-immersion-objective projectors with au- 
tomatic feed and other automatic features which 
make inspectors’ work easier and permit the inspec- 
tion foreman at the same time to see the images 
thrown on the screen, to train new inspectors, etc. 

Gone are the days of using only a needle to detect 
cracks in the vee cavities! —M. F. BEHAR 











defective jewels and no risk of a jewel being forced into a 
jewel screw which may be drilled too large, or assembled in 
a screw with a hole too small, for the jewel’s outside 
diameter. 

The importance of this procedure may be easily dis- 
cerned, as the jewel screw must not bulge excessively after 
the jewel is set in it, which would easily be the case if it 
had not been previously checked carefully. The hoie in the 
jewel screw itself is held very close to the size of the jewel 
it must receive, the difference being approximately 0.00075”. 

By proper use of this selector, jewels may be graded on 
the basis of diameter and the screws drilled accordingly. 
The number of diameters is dependent on the economy in- 
volved. The savings may be figured on the basis of elimi- 
nating breakage of jewels caused by their diameters being 
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too large for the holes into which they are set, and elimi- 
nating troubles arising from jewels too loose because of 
their small diameters in relation to the hole in the screw. 

Fig. 3 represents a sectional view 
of a glass jewel through the cen- 
» ter. The jewels with which the 
writer is acquainted are manufac- 
tured to approximately the dimen- 
sions shown. (There are other more 
or less “standard” dimensions.) An 
endeavor is made by the manufac- 
turer to adhere to these dimensions. 
However, strict compliance is al- 
most an impossibility. Hence the 

ox’ tum need of grading by size to “save” 
s cans Cw a large percentage of production, 

with benefits to all concerned. 
Notes on Visual Inspection Before Setting 

A small needle (No. 10) in competent hands will detect 
roughness, pits, and other serious flaws. However, needle in- 
spection alone will not reveal certain types of defects such 
as bubbles whose location make it necessary to reject the 
bearing. Therefore, microscopic examination is essential in 
addition to needle exploration. 

Figs. 4 to 11 illustrate flaws which are prevalent in 
jeweled bearings and may be easily detected by the use of a 
microscope. 

Fig. 4 illustrates small cracks which are found around 
the outer edge of the jewel and may cause complications and 
crushing when the bearing is pressed into the jewel mount- 
ing screw. Fig. 8 shows cracks radiating from the vee which 
the pivot will find as its bearing. These may cause a great 
deal of trouble if they are not rejected. Figs. 5, 6 and 7 
show small bubbles in the bearing surface which ordinarily 
could not be detected by means of needle exploration but 
which can be seen by use of the microscope. The needle may 
be used to determine whether or not they will break through. 
Clusters and single bubbles below the surface may appear, 
and if they do not break through with the needle the jewel 
may be safely used. Fig. 11 shows two other types of de- 
fects: a malformed vee cavity and an off-center cavity. 











Fig. 3 





Electrical-instrument “Exerciser” for Properly Adjusting End Play 


By PAUL S. WHITE 
2214 Main Street, La Crosse, Wisconsin 


ETTING and maintaining proper clearance between 

jewel-bearing and pivot surfaces on electric type indi- 
eating instruments is a problem which has long been 
acknowledged as a “bugaboo.” 


If the clearance is not wide enough, the pivot becomes 
tight. The instrument might prove accurate and dependable 
under ordinary conditions, but when subjected to high 
and low temperature tests it will fail totally by reason of 
the expansion or contraction of the various parts which 
make up the bridge into which the jewel-bearing screw is 
mounted. 

On the other hand, if the clearance is too wide, the in- 
strument becomes sloppy in its performance and its indi- 
cations may vary because of the pivot itself not seating 





Jewel Body 








Jewel Bearing Surface eae 


——— Pivot off-center 





Fig. 1 


Page 672—Instruments—Vol. 16 

















C. 

: 

th 

c ,, m 
id 

of 

Fig.2 Fig9 Fig, 10 Fig. si 

Inspection After Setting T 

After the glass jewel has been properly set in the jew if 


mounting screw it should again be inspected to see whethd 
or not it may have been damaged by the setting process, 

Some jewels may show evidence of chipping on their su 
face and it must be determined whether this chip may a 
any future time tend to progress toward the vee beari 
cavity itself, which would be the cause for serious trouble t 
develop in the field where the instrument is in use. 

If the chip does not cover more than approximately ong 
fifth of the surface and does not extend to the vee, the jews 
is generally usable. However a great amount of skill mu 
be developed to be able to determine usability. 














properly in the jewel cavity but rather riding around th 
rim as illustrated in Fig. 1. 

If proper care is not exercised in setting this clearanc 
it becomes easily possible to distort the pivot point and 
crush the jewel bearing or damage it to such an extent 
to warrant rejection, or to cause the indicator to stick 
various stages of the dial range. This condition in the je we 
is shown in Fig. 2. Fig. 3 shows a bent or hooked pivo 
another example of the result of too much pressure. 

The electrical jewel setting device described herein ¥ 
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F Here are just a few of the standard 
Cannon Connectors designed for instrument 
service. They represent part of the selection in 
the Cannon AN and K lines which instru- 
ment manufacturers are using in a wide variety 
of applications. 

Other types of Cannon Connectors are occa- 
sionally used for specialized instrument work. 
The complete selection of Cannon Plugs runs 
into the thousands of shapes, sizes and con- 
tact arrangements which make it possible to 


yicté 


Ny sow RECTORS 


use a standard Cannon Connector for almost 
any application. 

Regardless of the type, size or number of 
contacts, all Cannon Connectors will give the 
ultimate in reliable performance. They are all 
backed by more than a quarter century of ex- 
perience in the electrical specialty business. 
Condensed Catalog Supplement gives quick 


review of the many types of Cannon Con- 
nectors. Request your copy from Depart- 


, ey" 
ment A-123, Cannon Electric Development ie 


CANNON 
ELECTRIC 


Company, Los Angeles 31, California. 





CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, California 
Canadian Factory and Engineering Office 


Cannon Electric Company, Limited, Toronto, Canada 
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constructed from easily obtainable parts. Its purpose is to 
indicate the exact instant when the pivot contacts the 
jewel bearing surface during adjustment of clearance. Al- 
though it does not eliminate the human element in making 
the actual adjustment, its independent motor-driven rheo- 
stat is cut into the bulb or heater element and thus causes 
the pointer (which is operating under the instrument’s own 
electric power) to make sweeping motions. The operator, 
while slowly turning the jewel screw by means of a jeweler’s 
screw driver, carefully observes the slowly-oscillating 
pointer, which begins to slow down the instant its pivots 
come into contact with the jewel. The operator then backs 
off the jewel screw a predetermined amount. This assures 
that every indicating instrument will have the proper and 
same pivot clearance, regardless of whether the jewel be 
shallow, deep or odd-shaped. 


Details —The device makes it possible to control each 
jewel and pivot within 0.002” end play regardless of size or 
shape of the jewel. 

By varying resistance A which is 100 ohms and which 
consists of an ordinary gasoline tank level transmitter with 
a 60-ohm resistance added to both sides, it is possible to 
swing the pointer of the instrument back and forth at a 
uniform speed. 


Variable Rheostat 
————— Binding Post For 
Instrument Buld Conmection 
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Fig. 6 is a schematic diagram which shows a variable. 
speed motor connected with an airplane float type liquid 
tank level transmitter, which has proved particularly adapt. 
able to this application. A 20-to-4 ratio gear transmission 
operates the cam wheel, which in turn causes the cam rod 
to move up and down and through bevel gears to rotate a 
movable rotor inside of the rheostat, which periodically 
varies the voltage flowing through the bulb circuit of the 
electrical indicating instrument. 

The motor and worm drive reduction gear can be assem- 
bled from a commercial speedometer tester, thus allowing 
the complete apparatus to be built for little or no cost. 












































f 
i 
=a 
Commercial rlost-type ~ssoline level transmitter. Adjusting Zool. 
Fig. 8 : Fig. 9 


For ease in operating, the instrument may be held in 4 
horizontal position, face up, with a receptacle provided 
for plugging it into the 4- or 5-prong socket. This leaves 
both of the operator’s hands free to adjust the jewel screw. 

The adjusting tool is provided with a four point arrange 
ment as shown in Fig. 9, so that it is possible for the opera- 
tor to tighten the jewel bearing screw to the point where 
the pointer of the instrument begins to slow down and then, 
by backing off the screw one-fourth turn (in this particular 
case, equivalent to 0.002”) an accurate setting is assured. 

This device has been used with great success in maintain- 
ing production as well as proper jewel clearance. 
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superhuman “‘Lungs” 
for Stratospheric Flight . . . 


» men flying at high altitudes, oxygen means life. 
4s a consequence, oxygen regulators must be com- 
letely dependable ... and responsive under all con- 
jitions of operation. Every step in the manufacture 
bnd testing of Pioneer* Demand Oxygen Regulators 
,ccordingly reflects the ultimate in precision and 
xactitude. For example: Inside the “ cold box,” which 
eproduces the stratospheric temperature of —67°F, 
he functioning of this vital device is scrupulously 
hecked under-a wide range of operational condi- 
ions. This test is typical. Equally rigid control 
hrough every phase of production assures the su- 
yerior quality and performance of Pioneer Instru- 
iments. Eclipse-Pioneer Division, Teterboro, N. J. 


THE PIONEER 
DEMAND OXYGEN REGULATOR 
automatically mixes and supplies air 
and oxygen in the varying percent- 
ages required for different altitudes 
. «including the undiluted. element 
at altitudes requiring pure oxygen. 
An extremely important member of 
“The Invisible Crew”... now speed- 
ing to world battle fronts from the 
more than thirty Bendix plants. 
rrange- 
opera- 


= —fPIONEER INSTRUMENTS 


ssured. 
intain- 


@ TRADE MARK OF BENDIX AVIATION CORPORATION 
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MANOMETERS 


* During the past 32 years we have solved 
numerous measurement problems by supplying 
standard or special instruments to accurately 
measure pressures, vacuums and flows of liquids 
and gases. We have constantly improved, devel- 
oped and diversified the line so aS to meet 
fully all needs of the field. : 


U-TYPE MANOMETERS 


The Clean-Out Manometer for line 
pressures up to 100 Ibs. per sq. in. 
A wing nut permits the Manometer 
body and tube to be disconnected 
from the head—the tube cleaned 
with a brush furnished or tube re- 
placed, and the instrument reas- 
sembled without disconnecting the 
head section from the piping. Send 
for Bulletin No. 1. 


The Model A-204 Manometer for line 
pressures up to 400 Ibs. per sq. in. 
These instruments are built with 
heavy walled annealed straight 
Pyrex tubes, gland packed top and 
bottom in steel end blocks and 
clamped to the body at fixed inter- 
vals to prevent distortion. Bulletin 
No. 10 gives complete details, 


WELL-TYPE MANOMETERS 


Direct reading Manometers for 
line pressures up to 250 Ibs. per 
sq. in.—of standard construction, 
available in both wall and flush 
front panel mounting designs in 
ranges from 6” to 100”. Ask for 
Bulletin B. 


SIGHT FEED BUBBLER 


This Sight Feed Bubbler with bowl 
of Pyrex glass is good for line 
pressures up to 50 Ibs. per sq. in. 
of plastic, for pressures up to 100 
Ibs. Sturdily built in brass or semi- 
steel construction. Needle valve 
controls bubbler rate. Ask for 
Bulietin 21. 





THE MERIAM CO. 


1945 West 112th St., « Cleveland, Ohie 





MERIAM 


METERS AND GAUGES FOR THE ACCURATE MEASUREMENT 


OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 
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Airspeed Indicator Tester 


By Cpl. JOHN G. NYEHOLT 
14th Ferrying Squadron 


O facilitate the checking of Airspeed Indicators jy air. 
craft, on large dispersal fields, without moving heavy 
test equipment and portable power plants to the ship, the 
tester shown in the photograph, made up by hand of ax. 
sorted spare parts, has proven practical. 
Using a Type F1 Pioneer instrument as a master, anj 
a small syringe bulb, compressible by means of a screw 
as a pressure source, a satisfactorily accurate check cay 






































be made. To permit greater range than can be obtained 
by a single depression of the bulb and to take up the 
“slack” in the Pitot tube, a valve is put in the line so that 
built-up pressure can be held, while the bulb is released 
for a second or even third charge. Another valve, in a 
line from the bulb to the atmosphere, allows the bulb to 
expand again, refilling with air for these successive charges. 


A scale error card for the Master Instrument is at- 
tached, so that by careful reading (tapping instruments 
gently) close check is possible. Great care should be exer- 
cised in assembling the valves and bulb, that no leaks are 
present. With an absolutely air-tight assembly, any leak 
in the Pitot line or the instrument under test will be imme- 
diately apparent. 

In order to decrease pressure slowly (to prevent pos- 
sible injury to instruments) after a test has been made, the 
bulb screw and valves should be used in reverse order as 
when pressure is being increased. 





Trouble-shooting on the Gyro 


Flux-gate Compass System 


By M. J. WIGGINS 
Jacksonville, Fla. 


AILURE of almost any part of the Pioneer gyro-stabi- 
lized flux-gate compass system will cause non-operation 
This complicates trouble-shooting as the ordinary “symp 
tom-trouble” charts cannot be used. The only practical 
method of isolating the trouble is to check the resistances 
of the various units and cables, and the various voltag¢s 
present under load. To obviate the necessity of breaking 
cables, disconnecting plugs and making haywire connec 
tions, the unit described herein was designed to permit all 
voltages and resistances to be measured at one point an 
in a matter of a few minutes. It greatly speeds up trouble 
shooting. 
In use, the four cables leading to the amplifier unit a" 
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1 be exer Mf communication over long distances in the 


weit ar West, even though service was often inter- 
be imme-@upted by hostile Indians or heavy storms. 
lasik poe oday, of course, radio is the most efficient 
made, the means of long-distance communication, but 
order as ven radio must meet problems of interference 
by natural or man-made static. Breeze Radio |. 
gnition Shielding answers these problems by % * 
providing assemblies in all shapes and sizes to 
meet any shielding need. Dependable recep- 
1 ion and transmission of messages, so essential 

0 wartime operation of America’s fighting 

nits of land, sea, and air, is insured by this 
yro-stabi- ™product of Breeze research and development. 
peration Mn quantity production, Breeze Shielding plays 
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Army, Navy and Air Corps 


DIALS AND OTHER DEVICES 


a i la 


PHOSPHORESCENT AND 
FLUORESCENT COMPOUNDS 


Materials processed with radium compounds 
glow everlastingly in the dark without activation 
from any outside source. 

We process with luminescent compounds, all 
types of dials and other devices, in metals, 
plastics and glass, according to the latest Army 
and Navy specifications. Our perfected labo- 
ratory methods ensure uniform accuracy and 
durability of applied numerals, lettering and 
calibrations. Information and estimates on your 
specifications furnished promptly on request. 


First in Radium—Under one control—mining, 
refining, technical research, processing and 
distribution of radium products for industry. 


Canadian 


RADIUM s URANIUM 


Corporation 
630 FIFTH AVENUE « ROCKEFELLER CENTER « NEW YORK 
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disconnected and the test box plugged into the four | 
connectors. The cables are then connected to the Dror 
AN connectors on the test box. Inasmuch as the ampli 

unit serves as a junetion box for all the units, we 5 
have all connections leading through the test box. The 

jacks are lettered to correspond with the pins on the ah 
connectors. Using an a-c. voltmeter with a constant inp 


AN 3106-4525 AN- 3106 20-15 AN 3106-165:15 AN S06. 





LOCKING NUTS 
REMOVED FROM 
CONNECTORS 


























CONNECTORS WELDED 
YO Box 


PIN JACKS 


ALUMINUM BOA 
APPROK. SE'ADA KOI 
2” DEEP 





REPEATERS MASTER INDICATOR TRANSMITTER POWER 





Te’ i re ~BLL 


AN-3102-145-2P AN-3102-20-1P AN-3102-165- 9 —AN-3102-165-4 


impedance to about 1000 cycles and ranges of about 4 
0-50, and 0-200 volts, the voltages across the various unit 
can be checked at the pin jacks. These voltage valu 
should be within the tolerances as given in the technic 
orders on this system. By throwing the small toggle switd 
on the box to “orr” and pulling the box out of the amplifi 
connectors but leaving the cables connected, all of the unit 
will be isolated from one another. The resistances of t 
various windings and cables can now be read at the pi 
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jacks, Any shorts or opens will be quickly found. Simi 
larly, by disconnecting the cables from the box and plug 
ging the box, by itself, into the amplifier, continulj 
through the amplifier may be checked, Caution: Use onl 
an ohmmeter with a 1.5-volt battery as a higher voltagt 
might cause damage. 

There is one case of trouble in which all resistances ané 
voltages will be correct but the indicator will read 180 4 
grees off. This is caused by improper setting of the phasiN 
adjustment located on the deck of the amplifier unit. Thi 








A New Recording High-Vacuum Gauge 


with Automatic Controls 


Wirn the introduction of its Recording High-Vacuum Gauge, 
Distillation Products, Inc., continues to provide equipment of 
modern design for the increasing number of industrial high- 
vacuum processes. 

This new meter comprises a specially stabilized Pirani 
Gauge in combination with any of the well-known types of 
electronic or mechanical potentiometer recorders. Indicating 
scales of 0 to 500 microns or 1 to 4 mm. of Hg are available, and 
the instrument can be furnished with a round chart or the multi- 
point strip chart. Other scale ranges, and calibration for hydro- 
gen or other gases, are available on request. Controlling con- 
tacts for the operation of alarms, switches, valves, and other 
devices can be installed. 

If you use vacuum apparatus, get full information about 
this new “overseer of emptiness.” Drop us a line stating your 
particular problem. Our instrument engineers will be glad to 
recommend the model best adapted to your needs. 


DISTILLATION PRODUCTS, INC. 


Jointly owned by EASTMAN KODAK COMPANY and GENERAL MILLS, INC. 


Ok se | Se ee | 


INDICATORS, CONTROLLERS 
and RECORDERS for 


SMOKE & COMBUSTION 


SPECIFIC GRAVITY * TURBIDITY «+ 
FLAME FAILURE + INDUSTRIAL and 


SAFETY APPLICATIONS 
KNOW THE BOILER HAZE 
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Soldering ’Em to 
STAY Soldered 


Photo 


Courtesy 













with KESTER 


@ The vital function of solder wherever used in war ma- 
chines is to stay put, come what may—and that’s exactly 
what Kester Cored Solders are scientifically compounded 
to do. They’re in action, night and day, on every battle- 
field from the Arctic to the Tropics. 

@ Kester Cored Solders are right for every soldering job. 
They’re available in a wide range of core and strand 
sizes, fluxes and alloys, one combination of which is ex- 
actly suited to every requirement, however special. 

@ Electrical circuits installed with Kester Rosin-Core 
Solder are free from terminal resistance; service dif- 
ficulties of every sort are minimized. Kester Acid-Core 
Solder for general application makes a tight, clean, per- 
manent union. 

@ Kester’s 44 years of highly specialized solder expe- 
rience is at your command. Consult Kester engineers 
freely on any soldering question. 


* BUY WAR BONDS x 
KESTER SOLDER COMPANY 


4216 Wrightwood Ave., Chicago, Illinois 
Eastern Plant: Newark, N. J. Canadian Plant: Brantford, Ont. 


Creda SofCeu— 


S t 3° ¥ 
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adjustment controls the phasing of the variable 
the fixed phase of the induction motor. The proper way 
set this is with an oscilloscope. By connecting the “al 
indicator jacks J and J, which are the variable phase eg 
nections, to the vertical sweep input of the "scope rah 
and H, the fixed phase, to the horizontal Sweep input, th 
phase relation can be checked by observing the figures ¢ 7 
the screen when a signal is being received from the tre : 
mitter. A signal may be generated by having someon 


Phase ang 










































move a screwdriver back and forth near the transmitter SER’ 
The phasing adjustment is turned until a circular Dattery 
is obtained on the ’scope as signals come through. This jam VULT! 
the correct setting. CHRY 
The test box should be made of aluminum to allow ;dm WEST! 
aluminum AN connectors to be welded directly to the bog 
as shown in the sketch. Care should be taken to have , CONS 
connectors lined up properly so that they will slide asim CURT! 
into the plugs on the amplifier unit. The coupling nuts ay GENE 
removed from the connectors as it would be difficult ; 
screw them onto the plugs. The tip jacks are the radio typ U.S. S 
with colored tops. By using different or alternate colors fp PERU 
the groups of jacks, it will be easier to find the Prope REPU! 
plugs. It will be noted that jack N of the Master Indicaty 
group is found in the Transmitter group. This was neces 
sary for symmetry. Prong F on the master indicator ig Score: 
vacant so it was left off. The small single-pole single-throym Testin 
toggle switch in the power leads was included for cop 
venience. 10 
Weight 
tests up 
range o 


AIRCRAFT INSTRUMENT GuiLp 


\WA/ 


“A 


INTERNATIONAL 
HEADQUARTERS 


812 N. Deraware Prace 
Tursa, Oxranoma 


The following articles have been contributed 
by the Aircraft Instrument Guild. For fur- 
ther information on any of the subjects dis- 
cussed, write to the Guild at the above address. 


C.A.A. Ratings for Aircraft 
Instrument Mechanics 


By R. G. OJERS, Guild President 


NE of the major projects of the Aircraft Instrument 

Guild—a project which was undertaken for the bene 
fit of all instrument mechanics—is now showing signs of 
bearing fruit. We now have reason to hope that instrument 
mechanics will be recognized by the Civil Aeronautics A¢- 
ministration and that ratings will be given according t 
qualifications and skill. 

We were recently honored by a visit from Mr. 0. EF. 
Patton, Instrument Unit, Aircraft Engineering Division, 
CAA. Mr. Patton stopped here especially to investigate out 
activities; and he was well pleased. Our program and prog: 
ress interested him most, as he was just finishing a tou’ 
of all the major airlines and repair bases, gaining informs- 
tion regarding the revision of all mechanics’ ratings and 
the rating of instrument mechanics. 

On this trip he had contacted department heads and fort 
men, myself included, regarding our opinion of the miti- 
mum qualifications for issuing a certificate to an instrumen' 
mechanic. 

From.my own years of experience as an instrument me 
chanic with a large airline and from the opinions gathered 








from fellow mechanics, supervisors, foremen and exect 
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checked, Dillon Dynamometers 
give the right answer. Also used 
to check tensile strength of 
castings, plastics, chain, etc. 
Maximum hand, direct reading 
in lbs. Not injured by overload. 








ACCURATE — COMPACT 


Weigh only 8 lbs. 4 oz., measure 
84"x6¥%4"x3”", Capacities from 500 











10,000 POUNDS CAPACITY up to 20,000 Ibs. Equipped witn 
shackles. May be used with turn- 
Weight: 83 pounds; height: 32 inches—yet allowing all type stress buckles, overhead crane, block and 
tests up to 10,000 pounds! Seven capacities available. Tests wide tackle, etc. Thousands in daily use. 
range of materials. Extremely accurate, easy to operate, low in cost Low cost-immediate delivery. 
Write to Dept. |. S, WRITE DEPT. RD FOR LITERATURE 
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[esos w' PORTABLE ELECTRIC 
2 INSTRUMENT WASHER 

















“= Use your own proven Only Same instrument with ther- 
ft esp: passed nin Syn (as solvent or cleansing S mostatically controlled 
pry nes ppe. pw voted sal Bh oe . liquid such as Oakite, heating element for use 
pene a a8 a gpaieen soap, powder solu- with low-cost solutions 
nav Ser Wa Se owt tion, carbon tetra- where constant tempera- 
y m je. chloride, trichlor- ture is required, Model 

ethylene, etc. Complete with  ©742.B, $85.00. 

Trays and , 


THOROUGHLY AND SAFELY CLEANSES THE MOST 
DELICATE MECHANISMS AND SMALL PARTS 


1. No Abrasions! No Bumping! No Scratching! No Tumbling! Absolutely 
no abuse because there is no moving of the most delicate parts or mechanisms. 


2. Cleansing liquid circulates through complex and odd shaped instrument 
assemblies—work remains stationary. 

3. Keeps disassembled parts to- 5. Compartments can be lifted out. Larger 
gether;no mixed ormissing parts. parts can be just as thoroughly cleaned. 


4. Work comes out like new. 6. Drain well at bottom for dirt elimination. 
WRITE FOR LITERATURE 
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strumen NAXON UTILITIES CORPORATION 
Engineers and Manufacturers of Precision Electrical Devices Since 1922 
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EVERY DAY we are shipping these precision pres- 
sure gauges to be used in place of dead weight 
testers. They are accurate, dependable and easy 
to read. Delivery—2 to 6 weeks. 


RANGE FROM 0-60 Ibs. te 0-10,000 Ibs 
og SS AER ae 144.00 


ee SE re 176.00 


Metallic Bellows 


We manufacture bellows and bellows 

assemblies ready for installation in 
steam traps, relief valves, temperature 
regulators, pressure regulators, air valves, 
and other automatic temperature and 
pressure controls. Complete engineering 
service. 


CLIFFORD MANUFACTURING CO. 


CHICACO 564 East First Street 
221 N. LaSalle Street BOSTON, MASS. * 


DETROIT 
1847 W. Bethune Ave. 
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tives working in factories, airlines and Civil Service Deng 
—and on behalf of the more than 300 mechanics who grad 
ated from Spartan under my supervision—I  assureq 

Patton that the great majority of instrument me har 
would be vitally interested and I told him that ep 
quently each mechanic should be given the opportunity 
express his own views. 

Mr. Patton thought this also a good idea and he reg 
mended that we obtain opinions from every instrumg 
mechanic we could contact, either through the Guild or 
any other possible way. Whether or not you are a mem} 
of the Aircraft Instrument Guild, we should like to ha 
your opinion and comments on this idea. 

It seems to me that this is a great opportunity for , 
trade. It is young and consequently should be under go 
control—a wise control, a limited control, above all, 
friendly control. Bear in mind also that such control woy \ 
be a protection to you and to the trade. Perhaps the wo 
“control” isn't just right; perhaps the ideal is “regulatioy 
or “recognition” ... YOU can help shape our future, 

Our trade is now going through its early growing pair 
We must all pull together to see that it is properly guid Got 

























and kept from unscrupulous influences. The Civil Ae airc 
dev 

wor 

whi 

NOTICE ae 

Some of our members have moved from the original Bull 
addresses submitted to your Secretary and have be- slip 
come lost. We must have your correct mailing ad- fac 
dress in order that your name may be supplied to bay 


various instrument manufacturers to receive their 
information material. In addition, since your maga- 


zine Instruments is sent by second-class mail, it will for Ge 
not be forwarded unless we or the publishers are Ray 


Soon we will havé ready at no cost to members a 
fine leather identification case to be carried either 
in a pocket or under your belt. The outside flap has 
a place for your identification badge and immediately 
below this is our Aircraft Instrument Guild in- 
signia stamped in gold and silver: an article instru- 
ment mechanics will be proud to own and display. 

Hence the necessity of our knowing your true 
present address. 


A. J. PFISTER, 
Secretary, Aircraft Instrument Guild. 




























nautics Administration has done wonders in guiding an 
regulating civil aviation. We as a part of: civil aviatio 
will certainly benefit by such guidance and regulation. 
The Aircraft Instrument Guild can assist each of yo 
individually by combining the efforts of all of you for thi 
purpose. Our trade is now so specialized. that we mus 
have complete information from all individuals concerned 
A few replies will not do; all of you must contribute an 
help. 
This is an appeal to all instrument mechanics to givt 
their opinions on the following summary submitted by Mr 
Patton. Let us know what you think about this breakdowgl yee 
and what you think the qualifications should be for each 


A. Mechanical Instrument Mechanic Rating. 
B. Gyroscopic Instrument Mechanic Rating. 
C. Electrical Instrument Mechanic Rating. 
D. Optical Instrument Mechanic Rating. 


The A, or mechanical bracket, is usually considered * 
consist of standard instruments—altimeters, airspeeds, tU L d 
and banks, etc. 

The B, or gyroscopic instruments, include the Sperry 9 o do 
Jack & Heintz Auxiliary Horizon (Flight), Direction Gyr Ci 
(Turn), and both units of the gyroscopic automatic pilots 

The C, or electrical instruments, are those electrical | 


t 





struments directly pertaining to aircraft. l & 
The D, or optical instrument bracket, is for the octants 
sextants, driftmeters, cameras, etc. 577 


Two other ratings to be considered are: instrumet 
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perly Suidg Gothard Series 800 Pilot Lights are particularly adapted to 

Civil Ae aircraft, radio, switchboards and a wide range of electrical 
devices. Socket and new style rigid terminals that cannot 
work loose or twist are integral parts of the spring member, 
which locks firmly into Jewel housing. Socket is easily re- 
moved with spring member for replacement of lamp bulb. 

original Bulb may also be inserted from front of panel by removing 

have be- slip-ring mounted Jewel. Range of Jewel colors—plain or 

ling ad- faceted—miniature or candelabra screw sockets, or miniature 

yplied to bayonet sockets. 
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Scene from film on fabulous Jack and 
Heintz War Production Plant. They process 
parts too difficult to clean manually or by 
“sn any other method with 


L&R PRECISION CLEANING EQUIPMENT 


Sperry lM os do hundreds of other major war industries and the Army and Navy. 
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‘tion Gyr Clean: Instruments, Meters, Gauges, Bearings, Jewels, Crystals, Elec- 
ttic pilots tronic Tubes, Screw Machine Products, Motor Assemblies, etc. 
ctrical iD WRITE for complete, descriptive catalogue material. 
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| Aircraft Engine Makers! 


A NEW STANDARD 
ELECTRIC TEST UNIT-- 

































































FOR AIRCRAFT TACHOMETER 
INDICATORS ano GENERATORS 


This efficient unit fills the need for a combination of 
instruments for testing and calibrating aircraft-type 
Tachometer Indicators and Generators. It is used 
in connection with a variable speed drive for driving 
Generators and the Revolution Counter. 


The timer and revolution counter are the primary 
standards for integration of time and revolutions 
form a precision Chronotachometer accurate to 
1/1000 of a minute and to of a revolution. This 
Chronotachometer is used as a Master R.P.M. indi- 
cator, with which the aircraft instrument indication 
is compared. 


Features and equipment include: Provision for plugging in five 
Tachometer Indicators, complete with flexible cords and AN 
plugs; AN receptacles for plugging generator outputs; three 
special low-burden voltmeters to indicate voltage output, open 
coils, short circuits, etc.; receptacles and plugs to connect all 
types of Tachometers. . . . Address inquiries to I-11. 


THE STANDARD 
ELECTRIC TIME CO. 


“Split-Second Measurement by Standard” 


SPRINGFIELD, MASSACHUSETTS 
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Tamedtate delivery... 


BROWN 


| filn REGULATORS 


WITH OR 
WITHOUT 
GAUGE 


ae re , ; = a 
at Uz to Uy the usual cost” / 
Designed to meet U. S. Navy standards of accuracy 
and dependability! Provides working pressures 

_.from 0 to 140 Ibs, Simple, trouble-free mechanism. — 
Unaffected by oils and water. Write for prices, details. 
- BROWN CORPORATION 
5728 Armitage Avenue « Chicago 39, Ill. 





Permometal is a costly platinum metals alloy. developed and produced 
in Permo’s own metallurgical laboratory. Because Permometal is highly 
wear-resistant. PERMOPIVOTS give precision instruments longer life and 
greater accuracy. Instrument maintenance is reduced to the minimum. 
PERMOPIVOTS cannot rust or corrode. The satin-smooth tip is non-abra- 
sive ... eliminates abrading particles of wear. The extremely low co-ef- 
ficient of friction with PERMOPIVOTS makes it possible to eliminate oil. 


\| warre repay row 
\ rewr corr or 
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maintenance, covering installation and removal, line ch 
trouble shooting, etc.; and the instrument instructor rati 
which is due for a revision and should be Seriously 
sidered. 

What, in your opinion, should be the requirements? » 
down your views in detail, preferably typewritten (but 1 
handwriting will do). First give your general opinic 
then use the above letters A, B, C and D, also y 
maintenance and I for instructor, as headings for the w 
tions of your letter. Discuss only one or two, or disc 
all—but send in your opinions! Address me at 812 No, 
Delaware Place, Tulsa, Oklahoma. Do it now! 


R. G. OJERS 
President, Aircraft Instrument (yj 





Aircraft Instrument Field Open t 
Disabled War Veterans 


NE more service the Aircraft Instrument Guild 

glad to work on to the best of its ability, is to hg 
our returning war veterans whenever we possibly « 
whether they are members or not. A card from Ban 
Kates of 535 Kingston Avenue, Brooklyn 25, New Yo 
reads as follows: 


I am a disabled veteran of this war with a total loss of heariy 
I am now taking lip reading instruction to overcome this hand 
cap. Since I spent 2% years in the Air Corps both in weather 
radio and know both theories very well, I have been thinking 
undertaking training for Aircraft Instrument Mechanic. I hy 
been given to understand by the school that hearing is not eggg 
tial in pursuing this trade. I also have sent requests for inform 
tion to Civil Service, Aircraft Transport Company, Aircraft 
struction Company and an instrument company for advice @ 
cerning my possibilities of gainful employment with my handie 
It seems my requests were overlooked in all cases and have 
received any reply. I would be extremely grateful to you for 
vice regarding this contemplated training. I held the Chief Obse 
er’s post at Barksdale Field, U. S. A. Air Corps, studied rag 
pre-service and in service and know my electronic theory va 
well. Please advise. Thankfully yours, Barnet Kates. 


For the benefit of this veteran and others so disabled th 
they are unable to get back into their own field of endeay 
(and others that were taken directly from school with 
having an opportunity to learn a trade) a special bo 
has been created by the government. The Veterans Adm 
istration has a department to rehabilitate disabled sold 
so they may learn a trade and pursue a gainful occupati 
The cost of this schooling is paid for by the Vetera 
Administration. 


The disabled veteran can, within reason, choose the t 
he desires and that will fit in with his handicap, whether 
is in the field of aircraft instruments or any phase of # 
aeronautical industry, or any other field such as watd 
making, salesmanship, farming, drafting, merchandizin 
automobile repair, etc. 


The Aircraft Instrument Guild takes this opportunity 
welcome you into our trade, and do everything possible 
help you get started, realizing that this is a field wh 
many disabled veterans may find suitable work. 


Through the activities of the Guild we will attempt 
set up a department to answer all questions possible 
garding training in aircraft instruments as well as pla¢ 
and opportunities for employment after such training i 
been completed. The latter is a service we have alreat 
started for our present Guild members and it has prov 
beneficial. 

With regard to Veteran Kates, so many details were 
out of his inquiry that it is difficult to give him much spe 
help. This may be the reason he did not Yeceive replies 
his previous requests. (Surely, no American industrial ¢ 
ganization would entirely disregard a request for inform 
tion such as he submitted. Probably, inexperienced mil 
desk clerks were at fault.) If you want any informati 
regarding possible employment, we suggest that you adof 
the following method: In order to have a guide for the 
rect information to give a prospective employer, obtain fr 
your nearest postoffice a Civil Service application bla 
Copy the essentials of that form on a typewriter and tl 
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5 oh : determine the dew point of gases 
1S we under the conditions of pressure as 
ent Guild hey exist. Through the combined use of a fefrigerant and 
Y, is to hdl special stainless steel mirror dew points of gases are 
possibly callMerermined with an accuracy of 0.2° F. Suitable for work- 
from Ban ing pressures up to 2500 P.S.I. and dew point temperatures 
» New You iow as -90° F. 
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a 621 E. 4th Street SA, O ; 4-8144,L.D. 58 

‘y py ze Pi: i ‘ oxta 0 ma : @ An alternate choice for those hard-to-get mica 
Chief Obseriii Si aee es itr Houston, Texas Ph. Fairfax 5814 capacitors for many applications— that was 
studied rad . 

> theory v4 » the problem put up to Aerovox engineers. 
And here is their solution: 

Jisabled th A miniature oil-filled metal-case tubular. 


of endear Ideal for assemblies where both space and 
tat i weight are at absolute minimum. Requires 

* te ” no more space than mica capacitor it re- 
ted As PRECISION TO THE “N th” D EGREE places. Conservatively rated. No skimping 
| occupati Perfect co-ordination of skilled minds and hands of insulation or oil-fill despite minimum 
he Vete in a well knit organization with 20 years of radio dimensions. Meets all standard specifications 


manufacturing experience hos been the secret of for paper-dielectric capacitors used as mica 











i ti MERIT'S success in building precision equipment alternates. 
, whether to the most exacting specifications. 
hase of ¢ Now manufacturing tor every branch 
“ wes of the Armed Services. In a. sizes: fs x 15"; Ask for 
eat: Papi Suppliers of component parts for ie X We"; Ye x 1". 
the famous SCR-299 mobile 300 to 800 v. D.C.W. .001 Catalog... 
vortunity gti unit. to .01 mfd. 
possible Both terminals insulated, or Write on business stationery 


field whe with one grounded to case. for new cataleg covering 


Normally without outer wide choice of capacitor 
sleeve. Can be hed with . 





attempt insulating sleeve. types. Submit your capaci- 
rossible Tp Available with AEROWOX tance problems for engineer- 
!l as plae v ‘ : HYVOL or mineral oil im- ing aid, specifications, 
aining J £ pregnant and fill. quotations. 
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PRECISION OPTICS 


®RETICULES 
@ OPTICAL FLATS 
® MIRRORS 
@ PRISMS 
®WINDOWS 
@ LENSES 


T olerances 
Strictly Observed by Makers of 
Precision Optics 


GLENDALE OPTICAL CO. 


250 PENNSYLVANIA AVE. BROOKLYN, N. Y. 














U. S. NAVY OFFICIAL PHOTO 


DESIGNED FOR SPECIFIC APPLICATIONS 


‘ The bulk of U.T.C. production is on special units constructed to 
precise customers’ reqyy ot is 


able. Many of “nil Uv) AG ‘ 


. of material, or pro os Se efifical materials. All 


in all. it is significant the 
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use your copy as an application form, being sure to fill j 
out completely and carefully. On an added sheet of pa 
give a full description of your disability. It will be a bie 
nite help also to enclose a copy of an opinion from a re 
table doctor that you are fit to do this type of work. Mai 
these to the director or registrar of the school in whos 
course of instruction you are interested. Mail copies algo 4, 
the companies with which you would like to be employed 
when you have completed your training. Send a copy als 
to the Aircraft Instrument Guild, 812 North Delawara 
Place, Tulsa, Oklahoma. I am sure that you will receiyd 
informative replies from everyone. 

When choosing a school for your training, be sure to jy 
vestigate its reputation before signing the contract. 


The following is a list of Veterans Administration faci 
ities to which you may address inquiries regarding trainin, 
and employment. a 


Alabama: Tuscaloosa, Tuskegee. Arizona: Tucson, Whipple 
Arkansas: Fayetteville, North Little Rock. California: San Fe,. 
nando, Livermore, San Francisco, Los Angeles, Palo Alto. Qolo. 
rado: Fort Lyon. D. C.: Washington. Connecticut: Newington 
Florida: Bay Pines, Lake City. Georgia: Atlanta, Augusta. Idaho: 
Boise. Illinois: Danville, Dwight, Hines, North Chicago. Indiana: 
Indianapolis, Marion. Iowa: Des Moines, Knoxville. Kansas: 
Wadsworth, Wichita, Kentucky: Lexington, Outwood. Louisiang: 
Alexandria. Maine: Togus. Maryland: Perry Point. Massachusetts: 
Bedford, Northampton, Rutland Heights. Minnesota: Minneapolis 
St, Cloud. Mississippi: Biloxi, Gulfport. Michigan: Camp Custer 
Missouri: Excelsior Springs, Jefferson Bks. Montana: Fort Har. 
rison. Nebraska: Lincoln. New Jersey: Lyons. New Mewico: Albu- 
querque, Fort Bayard. New York: Batavia, Bath, Bronx, Canap. 
daigua, Castle Point, Northport, Sunmount. North Carolina: 
Oteen. North Dakota: Fargo. Ohio: Chillicothe, Dayton. Oklahoma: 
Muskogee. Oregon: Portland, Roseburg. Pennsylvania: Coates. 
ville, Pittsburgh. South Carolina: Columbia. South Dakota: Hot 
Springs. Tennessee: Memphis, Mountain Home. Texas: Legion, 
Utah: Salt Lake City. Virginia: Kecoughtan, Roanoke. Washing. 
ton: American Lake, Walla Walla. West Virginia: Huntington, 
Wisconsin: Mendota, Milwaukee. Wyoming: Cheyenne, Sheridan. 





Instruments in 


the War Eltort 


Supervisory Instruments Avoid 
Turbine Troubles and Help 
Train New Operators 


OW the proper application and use of turbine-super- 

visory instruments promote efficient operation and pro- 
long the life of power-generating equipment was described 
in a recent ASME paper by J. L. Roberts, of General Elec- 
tric’s Turbine Engineering Dept., and H. M. Dimond, of the 
Company’s General Engineering Laboratory. They described 
how one large power company makes a practice of keeping 
a file of photostat copies of all starting seauences on their 
turbines in a size convenient for record book or file. These 
records and an accompanying brief “case history” have not 
only proved invaluable in the study of turbine performance, 
but in the training of new operators as well, they pointed 
out. 

They cited cases where turbine supervisory instruments 
had detected conditions that might have resulted in the fail- 
ure or considerable destruction of important power-gener- 
ating machines if they had not been found and corrected. 

For example, eccentricity records on the performance of 
a 40,000-kw. turbine led to the discovery of several broken 
buckets in time to prevent the extensive damage that prob- 
ably would have resulted. 

In another case, gradually increasing vibration indicated 
by supervisory records led to the fortunate decision to shut 
down a machine for inspection, whereupon a crack develop- 
ing in the generator field shaft was found. Except for the 











“Princo’ 
ranges. 
send it 







re to fill ; 
t of Paper 
l be a def 
om & repy 
work. Maj 
in whose 
ies also tg 
> employed 
COPY alsg 

Delaware 
“ill receivg 


sure to ind 
‘act, 


tion fag] 
& training 


+ Whipple, 
* San Fer. 
Alto. Colo. 
Newington, 
Sta. Idaho: 
0». Indiana: 
» Kansas: 
Louisiana: 
Sachusetts : 
linneapolis, 
mp Custer, 
Fort Har. 
Mico; Albu- 
nx, Canan- 
Carolina: 
Oklahoma: 
1: Coates. 
‘kota: Hot 
8: Legion, 
Washing- 
funtington, 
Sheridan. 


1e-Super- 
and pro- 
lescribed 
‘al Elec- 
d, of the 
lescribed 
keeping 
on their 
e, These 
lave not 
rmance, 
pointed 


ruments 
the fail- 
r-gener- 
ected. 
ance of 
broken 
it. prob- 


dicated 
to shut 
levelop- 
for the 


HANLON-WATERS Sucnounced— 
op MUSSTALIDIIG DEVELOPMENT 





TH Ecever CONTROLLER wits 


STUFFING BOX 
- oe LEAKAGE 
FRICTION 
cnr 


Mounted on any H-W Type 850 HW New Type 1410 Level Control Pilot Is 
Displacement Level Control. especially designed to meet requirements for a Level 
Control Pilot having a VERY WIDE “Throttling Range” 
—EXACT in its relation to the specific gravity of the 
liquids handied in the system. Important for indicating 
or recording level service where the displacement float 
is used to indicate position of level in vessels where 
highly corrosive liquids make continuous use of gauge 
glasses impossible. 
Features of the Type 1410 Level Control assure per- 
formance matching other H-W ControlEquipment that 
are— 





Intormation on oll HANLON-WATERS Equipmest 
is evoilable ot representative nearest you. 


(GTS YORE CHICASS, PITTERURGH PHLADELPwUA ST LOU OENVER LOS ABGTLER, 
GAAEVEPORT, (A. FORT WORTH, MOUSTOM, CORPUS CHRIST) one OOC5SA, ERAS 


Wide swinging door— 
easy accessibility of 
all parts. 


Equipped with the eed 
H-W Type 245 
Supply Medium Regulator. 








We don't actually recommend 
testing the strength of our 
SEVERE SERVICE PYROME- 
TERS with a sledge, but they 
are tough! Their extra heavy 
cases and frames, 
bolted together, 
are built to take 

punishment. 








“Princo"MERCURIAL 
PYROMETERS are 
available in ranges 

up to 1200°F. and 

are made in a variety 

of sizes and stem lengths. 


“Princo” ARMORED THERMOMETERS are furnished in corresponding 
ranges. Why not write for our Bulletin “E”? 
send it, together with price and discount data. 


PRECISION 
THERMOMETER & INSTRUMENT CO. 
1434 Brandywine St., Philadelphia 30, Pa. 


“PRECISION” INSTRUMENTS FOR INDUSTRY 


| 
| 





We'll be glad to | 
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A Type and Size 


Every Electronic Need 


Lug Type Fixed Res 
Dividohm Adjustable R 


Wire Lead R 
e Lead R 


Corrib 
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FO wave your resistance problems may 
be... you are sure to find the right answer 
at Ohmite. Our extensive range of types 
and sizes makes possible an almost endless 
variety of regular or special resistors to 
meet every requirement. Core sizes range 
from 214" diameter by 20’ long to 5%’ 
diameter by 1” long...and are produced 
with standard or special windings, 
terminals and other features. Many are 
stock units. 

Because of their extra dependability un- 
der the most critical operating conditions, 
Ohmite Resistors are used today inall types 
of electronic and electrical applications 
. » - in planes, tanks, ships, in laboratory 
research and development, in scientific 
instruments and in the production tools 
of war. 


OHMITE MANUFACTURING CO. 
4886 FLOURNOY ST., CHICAGO 44, U. S. A. 


for 





Write on company 
letterhead for 
Industrial Catalog 
and Engineering 
Manual No. 40. 
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@ The Alnor Pyrocon is 


a convenient all-purpose surface 


temperature pyrometer ideally 
suited to a great variety of indus- 
trial plant needs. 

Accurate temperature readings 
are obtained in a few seconds 
of plastic materials, liquids, oils, 
and similar materials, and flat 
or curved, stationary or moving 


The rugged, shock- resistiny 
movement is used with any one of 
eleven types of thermo-couples, 
interchangeable without adjust- 
ment or re-calibration. Choice 
of rigid or flexible arms, or both, 
instantly interchangeable. Built 
in several standard ranges, 0-300 
deg. F. to 0-1200 deg. F. Write for 
Bulletin 3511 giving complete 





surfaces. description. 
lilinois Testing Laboratories Inc. 
142 West Hubbard Street Chicago, Mlinois 
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recorder indication, the crack could have progressed untj 
complete failure resulted because the vibration increase = 
so gradual that it went unnoticed. “ 

Supervisory instruments used in‘starting an 80,000-Kw 
turbine prevented wear on packings and bearings that would 
have decreased efficiency of operation. By indicating the 
conditions of the machine during the starting sequence the 
instruments told the operators how much time to allow for 
working out excessive eccentricity and vibration. 

Turbine supervisory instruments consist basically of ap 
appropriate detector or detectors mounted at the proper 
| location of the turbine-generator set, and a power unit and 
recorder mounted on a panel near the operating board 
They reported that about 80% of the large G-E turbines 
now installed are being provided with one or more of the 
instruments. The instruments record turbine conditions in 
terms of shaft eccentricity, bearing vibration, shel] expan- 
sion, speed, and camshaft position. A non-recording inter. 
ference detector is also available. 





Commercial Standard for Clinical 
Thermometers 


N the third edition of Clinical Thermometers, Commercial 

Standard CS1-42, the revised requirements are somewhat 
higher than those of the previous standard, so that certain 
thermometers which would previously have been acceptable 
| would now be rejected. The standard provides also that 
records of test results shall be kept on file by the manv- 
facturer for at least two years after the tests were made. 
The standard covers materials, construction, and aging. It 
also prescribes in detail, methods for testing, such as 
test for the pigment in the graduation marks; a test for 
entrapped gas in the bulb and mercury column; a test for 
difficulty in shaking the column down before using (hard 
shakers); tests for accuracy; and a test for retreating 
index. Copies of CS1-42 are obtainable from the Super. 
intendent of Documents, Government Printing Office, Wash- 
ington, D. C., at 10 cents each. 


Revised Handbook on Weighing 


and Measuring Devices 


EVISED specifications, tolerances, and regulations for 
commercial weighing and measuring devices are set 

forth in Handbook H29, just released by the National Bureau 

| of Standards. This revised edition incorporates all changes 
| adopted by the National Conference on Weights and Meas- 








ures and recommended for promulgation by the States, 
| since the publication of H22 in February 1938. 

In providing for subsequent revisions, the new Hand- 

| book is arranged on a different plan from the old one. In- 

| stead of attaching all correction sheets to stubs at the back 


| 
| 


| of the book, two or three blank pages are inserted after 
each of the several codes of specifications, and on these 
pages any corrections can be pasted, thus grouping related 
material and making the book handier to use. 

The publication of H29 is of particular interest at this 
time because certain of the recommendations of the Na- 
tional Conference on containers, scales, etc., are being in- 
corporated in various WPB Limitation Orders. The price 

| is 60 cents a copy; orders should be sent to the Superin- 
| tendent of Documents, Government Printing Office, Wash- 
| ington, D. C. The Handbook is bound in buckram. 





Provisional pH Standards 


HE efficiency and rapidity of many processes involved 
in the preparation of commercial products depend upol 


| the accurate control of the acidity or alkalinity of aqueous 


solutions. Such control is now a legal requirement in certail 
medicinal preparations, in the manufacture of paper all 
leather for the Government, and in many Federal spect 
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MOELLER MERCURY THERMOMETERS 


Made with "Moeller Glass Red Reading 
Column," making them easy to read 
under varying light conditions, at a con- 
siderable distance and over a wide range. 





ally of an 
he proper 
r unit and 
ng board, 
i turbines 
re of the 
ditions jn 
ell expan- 
ing inter. 






































PHOTO COURTESY OF FOXBORO COMPANY 


Picts volume production in the heat treating and chemical industries 
depends on accurate, automatic control. Potentiometers provide this vital factor if 







tical 


equipped with dependable standard cells, thus protecting your profits. 


For a quarter century the great majority of Potentiometers have depended on 
EPLAB standard cells for accuracy. These cells act as a “yardstick” for translating 
ommercial 
somewhat 
at certain 
acceptable 


voltage to temperature or pH. The first commercial 
cells of their type in America and constantly im- 
i] proved by research, they are today “as standard as 
sterling”. 

















also that M SPECIFY EPLAB CELLS wh MOELLER DIAL THERMSH- 
nadie i l order Potentsometric i ctidiemnaion ETERS. Made in various 
aging, It THE EPPLEY LABORATORY, INC. scale ranges up to 1000°F. 


SCIENTIFIC INSTRUMENTS 


uch as a NEWPORT, RHODE ISLAND, U. S$. A. or equivalent. Metal and 
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i RECORDING 
eng THERMOMETERS 
Furnished in vari- 
tons for ous ranges up to 
} are set P 
1 Bureau 1000°F. or equiv- 
changes alent. Round or 
pee D WH square cases. 
w Hand- 
one, In- 
the back . 
ed atte PRODUCTIMETERS Also HYGROMETERS 
on these RECORDING PSYCHROMETERS 


; relate fe COUNting Production for Victory! |  ,,rowerers arte 
. peliab] ducti . t 

at tht Beconical and. proiitable operation . . . ‘between, haphazard MARINE INSTRUMENTS, ETC. 

the Na: BBethods and intense use of valuable man-hours. Your machines 

eing In Mm serve better if equipped with Productimeters! Whether it's 














he price @Punting parts or finished units, measuring cable for Signal Corps Write for catalog. 
Superin- F*. cloth for parachutes, plywood for planes . . . Productimeters 
, Wash- ithfully guard production, check losses, eliminate errors. In 
n. b% of counting applications, a standard style and model will MOELLER 
eet the requirements. 












you have a counting problem, write us. Our recommenda- Q MEM Me ANY 
ons are backed by 64 years’ experience in the exclusive manu- 
nsture of counting and measuring devices. 
iethiniine” tin- - (32nd STREET and 88th AVENUE 
~ Sarcetlbncetlhce dda RIGHMOND HILL NEW YORK 











yor DURANT MANUFACTURING COMPANY a OZ a a 
ver and [arin PRODUETIMETERS 194 Eddy Street Sales Representatives in Principal Cities 
1] speci: waukee, V i wiTER . Pr jer 
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TEST WORK 
Without GUESSWORK 
OU need not have rejections due to guesswork gaging 


Y when you equip your shop with Johansson Gage Blocks. 
Johansson Blocks come in accuracies of .000004 and 
.000008 inch—priced as low as $23 per set with case— 
$3.50 for individual blocks. Write for catalog with full 
details on sizes, prices and list of accessories. 


JOHANSSON 


GAGE BLOCKS 
AND ACCESSORIES 





ais 
a 


Osso 











Ford Motor Company 
Jehansson Div. 


Dept. i-11 


Complete line — includes 
Mechanical and Electric 
Counters in types and 
sizes for wide range of 
requirements. Also Pre- 
determined Electric Coun- 
ters, Time Totalizers, and 
Timing, Signaling, Re- 
cording Devices. Write 
for Catalog. 


Positive, effortless action that is entirely 
new in Mechanical Counters has been 
achieved in Silver Kings thru long research 
and specialized design effort. 


One-piece Bakelite number wheels are 80% 
lighter. Unbreakable plastic windows — 
streamlined to avoid shadows. All steel 
housings. Counter assembly has only one 
screw. Many other features assure de- 
pendability and long wear life beyond 
calculation. 


Before you buy counte:'s, see a Silver King. 
Quick delivery. 


P buichiaion Veshriamsaiil Company 


70: W. JACKSON BLVD. CHICAGO, ILL. 
Manufacturers of Counting, Timing and Recording Devices 
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| fications. Products valued at over 40 billion dollars are m 
| ufactured annually under conditions of controlled acid 
| Roger G. Bates, Walter J. Hamer, George G. Manoy 
| S. F. Acree, of the pH Standards Section of the Natta | 
| Bureau of Standards are engaged in devising and imp 5 
ing methods for the accurate measurement of acidity | 

have recommended 17 standard solutions of a wide rats 
of known acidities for the use of those workers who p a 

| to determine pH with precision. As explained in the 
tember Journal of Research of the Bureau (Research Pay 
1495), these standards are intended to be employed in ; 
justing to a common basis equipment now in use for 
determinations and for the control of acidity in laboray 
reactions and industrial processes. Directions are given 

| the preparation of the solutions, and the pH values at : 

| 25°, and 80° C are listed. 








Ordnance Production Gaging 

Continued from page 669 

| dropped from the center of the higher roll perpendicular 
the surface plate) the angle may be determined accurat 

(within several seconds) from the difference between 
| heights of the rolls or buttons. 

Of the two, the sine block shown in Figs. 30 and 31 
the sine bar shown in Fig. 6 of Chapter VI, it will us 
be found that the sine block is preferred to the sine } 
The sine bar must usually be supported against an an 
plate since it will readily tip off the gage blocks if not 


= 





Dearborn, Mich. | 


Fig. 30. A 5” sine bar in case. (Taft-Pierce Mfg. Co.) 


: 


Fig. 31. By varying the gage blocks supporting the sine block, the } 
tion of the pin may be varied until the pin is level and the angle 0 
sine block calculated. The same procedure may then be used to deter 
the angle of the sine block when the other pin is level, and the diffe 
between these angles will be the angle between the two pins. 
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1 THOSE DOLLARS§ 
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Do you know the CO, content of your 

flues? Do you know the facts about draft? 

Why not find out? That's easy with a 

Hays Combustion Test Set—it tells you 

the whole story in a jiffy; may easily 

save many times its modest cost by 
immediate fuel sav- 
ings and vastly in- 
creased efficiency. 
It's a practical com- 
bination of the Hays 
Gas Analyzer—the 
fastest known—and 
the Hays Pointer 
‘Draft Gage — the 
pioneer dry type 
gage. 


Send tor the’ new booklet, 
“The ABC. of CO2’’—costs 
nothing. worth reading. 


CORPORATION 





AYS 


AORE THAN A HANDFUL 
)F ENGINEERING SKILL 


ilt into every Trinity thermowell is the skill 
ined in making thousands of solid drilled 
lls. While we make wells of all types, we 
lve developed standard designs that may meet 
ur requirements. Consult us on your well prob- 
Ss, we may be able to adapt our designs to your 
and save you money. Write us today....no 


DIFFERENT 
ALLOYS UTILIZED 


TO PRODUCE 


TYPES OF 
THERMOSTATIC 
BIMETAL 


| secure maximum results from the actu- 
ating elements of your temperature responsive 
devices, such bimetal elements must be a combina- 


tion of alloys, each chosen for its specific proper- 


movement... and of a size large enough 
to give required action, yet not waste 
precious space. To help meet the many 
customer problems Chace utilizes 25 
different alloys to produce 35 different 


types of Thermostatic Bimetals. 


Chace Thermostatic Bimetals are today 
being used as the actuating elements in 


vital control instruments for aircraft, 


time products that call for positive, depend- 


able movement. 


You may purchase Chace Thermostatic Bimetal 
in shapes, strips or in assemblies with terminals 
attached. Data sheets and engineering assistance 


cheerfully furnished on request. 


wu.@HACEco 


f 


Thermostatic Bimetals and Special Alloys 
1609 BEARD AVE + DETROIT 9, MICH. 
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Snshac Wiest of hard-to-gel-at places 


now made certain and accurate with the help of 


WAPPLER 
INDUSTRIAL TELESCOPES 


“Precision Instruments for 
the Exacting Inspection of 
Internal Surfaces.” 

i d our recom- 
Tocintions, incinde drawing, o 
part to be inspected, or preferably 
the part itself. 


White for 
our Qooklet 


Industrial Division 


AMERICAN CYSTOSCOPE MAKERS, Inc. 


1241 Lafayette Ave (Bronx) New York, WS.A. 


PRECISION 


OPTICAL MACHINERY 


She a ie 


@ &-SPINDLE SHORT RADIUS 
AUTOMATIC POLISHING MACHINES 


@® 1,2,3 &4 SPINDLE 
AUTOMATIC POLISHING MACHINES 
Capacity up to 16’ Laps. 


@ OPTICAL GRINDING MACHINES 


@ CONTRACTORS for 
FINE-GRINDING CERAMIC PARTS 


BAILY VIBRATOR CO. 


1539 WOOD STREET PHILADELPHIA, PA. 
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supported, The sine block, on the other hand, having a} 
line of support, will rest steadily on the surface me 
Further, the sine block has been designed in Ba 
gages may be laid on its surface and tipped to the i 
desired without actually being fastened to the block. . 

Special care of sine blocks and sine bars—Because of 
nification in this type of measurement, the slightest an 
or burr on the rolls or surface of the sine block or 
buttons or straight edges of the bar will cause serioys , 
accuracies in the angular measurements. When burrs a 
scratches do occur, they should be stoned off only by hail 
one thoroughly familiar with the accuracy which js expe 
of these instruments. 


Group XII 
Optical Comparator. 


Probably the greatest controversies relative to the equip 
ping of the gage laboratory revolve around the question 
“Are we or are we not to have an optical comparator, ap 
if so, what type and how accurate?” The reason for thi 


Fig. 32. A toolmaker’s microscope being used for the inspection of dé 
lead, form and angle of a thread. (Bausch & Lomb Optical Co.) 


is probably due to the cost, because if the supermicromete 
and/or comparator are chosen in Group III instead d 
measuring machines, an optical comparator of the sam 
degree of precision may itself cost more than all the re 
maining equipment put together. 

The solution of this problem must again be based up0 
the work to be done. The following general rules wil 
apply: 

1. A gage laboratory cannot be self-sufficient without a0 
optical comparator, 

2. For greatest efficiency, the accuracy of the comparator 
should be comparable with the accuracy of the other equi- 
ment in the Laboratory. A highly skilled operator who has 
a knowledge of optics and who has become thoroughly 
familiar with the instrument may be able to acquire act 
racies of 0.0002” to 0.0003” with a comparator whose acct 
racy is rated to 0.001”. However, this represents considet 
able waste of highly technical skill. 


Optical comparators can generally be divided into tw! 
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ction schedules... until mistakes are 

de impossible by up-to-the-minute aeerere 
ve a So fit your war-production machines an 
saamel with Veeder-Root Counting Loyola 
ro nr ata oer el 
pariragiers = om make your work apie 6 
“4 onan ...by counting on Veeder-Root. VVrile. 


VEEDER-ROOT 


INCORPORATED 
HARTFORD, CONN. 


KRON 


Announces 


guesswork = 
rip up produc 


WE'RE TUNING NATURE'S EAR 


10 THE WAR EFFORT. -- 





This piece of South American 
quartz crystal is remarkable for its 





piezo-electric properties. Ground so 
it responds to the proper frequency, 
it becomes a most important part 
of electronic devices used by our 


ELECTRO- 
MAGNETIC 


POINTER 


For Industrial 
DIAL SCALES 


and precision force 


INSTRUMENTS 


Can be attached to the 


armed forces. 

This grinding is a very “touchy” 
operation. Our special equipment 
and specially trained personnel are 
doing a fine job, we believe. | 

This is one of “‘Connecticut's’’ con- 


weigh pointer or de- 
tached and held station- 
arty at any instant during 
a weighing operation, or 


tributions to the war effort. 





nstead 0 force measurement with- 
the same “Magna-Pointer” held out arene - hee. C 0 N N E C T ] C U T TE L E P H 0 N E 
il the re at zero before timing racy © e scale | u- 
interval. ment, 

Can be operated & ELECTRIC DIVISION 
sed upon manually or by remote 
ules will timer or switch gear. 

Permits accurate "rate ond 
' “Mesne-Polnter” ene of flow" indication for STRIES 
ithout an fo pa with — intervals. It is a 

weigh pointer during perfect automatic tare 

nparator device for barrel, box or MERIDEN, CONNECTICUT 
er equip- bag filling. It is invalu- 
who has able for mixing chemi- 
oroughly cals or fluids. @ Our development engineers are glad to dis- 


KRON INDUSTRIAL 
DIAL SCALES 
"Engineered for the Job’’ 


The KRON Co. 
Bridgeport 5, Conn, 


ire acct cuss electrical and electronic product ideas 


se acct 
consider 


“Magna-Pointer” in- 
stantly stalls at end of 
timed interval. 


which might fit in with our postwar plans. 
Address Mr. W. R. Curtiss at the above address. 








into two © 1943 GAI, Inc., Meriden, Conn. 
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4 Sizes ~/4 Dial Faces 


In four sizes with fourteen different dial gradu- 
ations, indicating thousandths, half-thousandths 


or tenths of thousandths inches. 


Speedy, accurate, inexpensive and adaptable to 
various measuring and testing jobs. 


Write today for catalog. 


B.C.AMES CO., WALTHAM, MASS. 


DESIGNED for INDUSTRIAL APPLICATIONS 


@ COMPLETE STANDARD LINE AVAILABLE 
@ SYSTEMS FOR SPECIAL REQUIREMENTS 


SEND FOR “TC” 
DATA SHEETS 





AUTOMATIC TEMPERATURE 


CONTROL COMPANY, INC 
34 E. LOGAN STREET, PHI!A. 44, PA 
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ACCURATELY CONTROL 
sequence and duration of 1 to 
1000 consecutive and overlap- 
ping machine or process functions 


SYNTHETIC RUBBER 
PROCESS TIME CONTROL 
.. one of tar, built! 
Synchronous “ 


— may adjusted in 
s from 6 to 18 min. 
Color coded fiow chart, indi- 
cator lights, common term- 
inal board cabinet, 
internal lighting and lock- 
handle doors are features. 





classes: Those in which the part itself is viewed throug) 
a series of magnifying lenses, and those in which the bie 
of the part is projected onto a screen. The former “a 
which includes ordinary microscopes and toolmakers’ micro. 
scopes (Fig. 32), is principally used for examination of 
thread forms, surface accuracies, etc. Standard outlines 
cross hairs, etc. are furnished with toolmakers’ microscopes 
for the determination of angles, but odd-shaped images 
cannot usually be readily measured. The screen type of 
comparator (Fig. 33) is much more universal in that if 
an odd shape is to be checked, it may be drawn on a mag. 
nified scale, placed on the screen, and the outline of the 
gage projected against it. 

If threads are to provide the greatest bulk of the work 
and if the remaining shapes to be measured are simple, a 








Fig. 33. An optical comparator showing the image of a thread on a 
screen. The thread is being checked for lead, form and angle. (Bausch & 
Lomb Optical Co.) 


toolmaker’s microscope might be sufficient. While almost 
any shape may be measured by other means than optical 
comparison (see Chapter VII on Profile Gaging) three 
conditions obtain: 


1. Occasions will arise when optical comparison is the 
only means of measurement; 


2. On complicated shapes and especially radii, the optical 
comparator will give an “over-all picture” rather than 4 
point-by-point determination; and 


8. If a profile is complicated, considerable time and skill 
will usually be saved with an optical comparator of the 
screen type. 


Special care of optical comparators—Other than ordi- 
nary care that should be afforded any delicate instrument, 
special care will be prescribed by the manufacturer of the 
particular instrument which is procured. 


Group XIII 


Straight Edges and Precision Squares. 

Straight edges and precision squares provide the labora- 
tory working complement of the master cylindrical square 
discussed in Group II. Particular descriptions of their use 
need not be made as their use is normally obvious. They 
require no special care other than the usual prevention of 
burrs and scratches. Precision squares should, however, b¢ 


‘\ 
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WL) RELAY BULLETINS 


These Bulletins are available describing light, 
intermediate and heavy duty relays in various 
types and contact combinations. Send for the 
data bulletins of interest to you. 


RELAYS - RESISTORS + RHEOSTATS 


Electric contre! @) devices siace 1892. 
WARD LEOMARD ELECTRIC CO., 38 SOUTH ST., MOUNT VERNON, NEW YORK 





ms vols gene THE PORTABLE 

reKnous rue 

Up the Stack? FYRITE 
, CO, ANALYZER 


< EXPOSES STACK LOSS 
INSTANTLY! 
ARMREST 


Getting all the heat possible from 
your fuel? Be sure—use the FYRITE 
“Orsat” CO. Analyzer. It makes ac- 
curate flue gas tests easy—instantly 
exposing percentage of fuel wasted. 
The FYRITE is simple, rugged, cold- 
weather proof—has no valves, clamps 
or leveling bottle; no glass parts or 
batteries. More than 8000 FYRITES 


are in service. 




















OXYGEN ANALYZER designed 
on same principle available soon. 
Write for particulars. 














fas =) 
_y) 
RETURN THIS COUPON FOR BULLETIN 34 
on FYRITE “Orsat”. Also learn how to get 
18 50 comptete immediate delivery under priority regulations. 





WITH INDUSTRIAL 
TYPE FLUE FILTER 





Name 


BACHARACH 


Industrial Instrument Co. Address 
7000 BENNETT ST 
PITTSBURGH, PA | City 


= 
































... and all 


returned safely 


Enemy anti-aircraft shells and 
fighter planes are not the only haz- 
ards to American Airmen. Success- 
ful operations depend also on the 
mechanical perfection of the planes. 

Fatigue and stresses caused by 
millions of revolutions in service 

sometimes produce dangerous internal weaknesses in 
airplane propellers. Periodically, therefore, every pro- 
peller is subjected to tests and inspection. The surface 
is etched with acid which reveals any minute cracks or 
other evidences of internal strain. 

Stereoscopic Microscopes are used for examining 
these telltale clues. In industry, these instruments aid 
in controlling manufacture and in checking finished 


results. 
* * * 


Optical instruments are so vital to war and public 
health that the nation’s needs abscerb practically all 
of Spencer's greatly increased production. 


Spencer LENS COMPANY 
BUFFALO, NEW YORK 


SCIENTIFIC INSTRUMENT DIVISION OF 
AMERICAN OPTICAL COMPANY 
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‘VIBROMETER 


for Electronic 
Measurement o f 


Vibration 











for checking Motors, 
Gears, Bearings, Ro- 
tors, Propellers, etc. 
Speeds Production — 
Reduces Rejects 


The Televiso Vibrometer, still the leading electronic vibration 
test machine, continues to prove its adaptability to the ever- 
changing needs of wartime production. It is invaluable to manu- 
facturers and industrial firms for production testing of balance, 
velocity and acceleration variations in rotors, gears, instruments 
and structural parts. No previous experience is necessary for 
operation. Available without delay on priority. 


Write today for NEW Aircraft-Industrial Test Instrument 
Catalog. 


Televiso Products, Vic 


6533 NORTH OLMSTED (Northwest Highway) 
CHICAGO, 31, U.S.A. 
Pioneer Builders of Special Electronic Instruments 





My Business  ZEE 

Thits Why Iu Measweing 

Vituable Stored Liguiids, 
Ue Rely On. 


100% automatic—these tank gauges insure 
accurate, trouble-free readings whenever 
required. No pumps, valves, or auxiliary 
units required to read them. Models avail- 
able so that readings can be taken remotely 
from or directly at the tank. Remote reading types utilize balanced 
hydraulic transmission system which completely compensates for 
temperature variations on communicating tubing. Accuracy unaf- 
fected by specific gravity of tank liquid. 

Approved for gauging hazardous liquids by Underwriters’ Labora- 
tories and other similar groups. Models available to automatically 
control pumps, motors, signals or other devices for maintaining 
minimum or maximum liquid levels. 


Write for complete details. 


THE LIQUIDOMETER rere) 1m 


36-27 SKILLMAN AVE. LONG ISLAND CITY, N. Y 
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periodically inspected by comparison with a mastery 


- Cyli 
drical square. . 













OTHER LABORATORY AIDS 


Many other instruments, used in the laboratory for » 
ing time and increasing accuracy, are not here considey 
to be essential. Some of these are hereafter pictured wig 
out particular comment. It should be noted that these , 
by no means all the instruments which may be used, y 
even a representative group. 
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For Heat (and Cold) Contr 
1. PRECISION MANUFACTURED 
2. GREATER SENSITIVITY i 
3. RUGGED — COMPACT 
4. WIDER TEMPERATURE RANGE 






Sensitive to changes 1/10°F. with range 
from minus 100°F. to plus 600°F. 
Designed to withstand vibration. ¢ 











6 MAIN ST. 


; ASHLAND 
0 MASSACHUSETTS 





Statement of the Ownership, Management, Circulation, etc., Required by the Af 
of Congress of August 24, 1912 and March 3, 1933, of Jmstruments pubiisia 
monthly at Pittsburgh, Pennsylvania, for October lst, 1943. 

State of Pennsylvania, County of Allegheny, (ss). 

Before me, a Notary Public in and for the State and county aforesaid, 
sonally appeared Richard Rimbach, who, having been duly sworn accordin 
deposes and says that he is the Publisher of Jnstruments and that the follow 
is, to the best of his knowledge and belief, a true statement of the ow 
management (and if a daily paper, the circulation) etc., of the aforesaid public 
tion for the date shown in the above caption, required by the Act of August 
1912, as amended by the Act of March 3, 1933, embodied in section 537, Posttl 
Laws and Regulations, to wit: 

1. That the names and addresses of the publisher, editor, managing editor a 
business manager are: 

Publisher, Richard Rimbach, Pittsburgh, Pa. Editor, M. F. Behar, Pittsbura 
Pa. Managing Editor, Richard Rimbach, Pittsburgh, Pa. Business Manager, Richa 
Rimbach, Pittsburgh, Pa. 

2. That the owner is: (If owned by a corporation, its mame and add 
be stated and also immediately thereunder the names and addresses of stockhoit 
ers owning or holding one per cent or more of total amount of stock.) 

Instruments Publishing Co., Inc., Pittsburgh, Pa. 

M. F. Behar, Pittsburgh, Pa.; Jackson Burgess, Freeport, Illinois; R. K. Fam 
ham, New York, N. Y.; M. B. Rimbach, Pittsburgh, Pa.; Richard Rimbach, Pit 
burgh, Pa.; Freda Seibert, Pittsburgh, Pa. 

3. That the known bondholders, mortgagees, and other security holders owning & 
holding 1 per cent or more of total amount of bonds, mortgages, or other securil@ 
are: None. 

4. That the two paragraphs next above, giving the names of the owners 
holders, and security holders, if any, contain not only the list of stockho! 
security holders as they appear upon the books of the company but also, in ¢@ 
where the stockholders or security holder appears upon the books of the company ® 
trustee or in any other fiduciary relation. the name of the person or corpor ation f 
whom such trustee is acting, is given; also that the said two paragraphs conta 
Statements embracing affiant’s full knowledge and belief as to the circumstal 
and conditions under which stockholders and security holders who do not appeal 
upon the books of the company as trustees, hold stock and securities in a capacy 
other than that of a bona fide owner; and this affiant has no reason to belie 
that any other person, association, or corporation has any interest direct or indir 
in the said stock, bonds, or other securities than as so stated by him. 

Richard Rimbach, Puolisht 

Sworn to and subscribed before me this 21st day of September 1943 
[SEAL] Louis D. Vockel 

(My commission expires at end of next session of Senate) 















































IN 














master cyli 


Jependable Power 


or Blower Applications 


., Oster Type C-2B Motor ("/100 H. P.) 
unds up in severe ambient temperatures 


is specialized motor operates satisfactorily in a 90° ambient, 
continuous duty. It is quality-built by the Oster organization, 
ich for 15 years has been building fractional horsepower 
vors for use exclusively as original equipment on Oster motor- 
en appliances. Ball-bearing equipped; built in an aluminum 
ast housing; 6, 12, 24, or 115 volts DC, 115 volts AC... 
can depend on Oster motors to deliver creditable results 
that add to your own reputation for selecting 
sources wisely. Let us help you fit this or 
other Oster motors to your requirements. 


f te Write for details. M-13B 
ppacile Jig] John Oster Mfg. Co. of Illinois 
bd 


tory for gy 
re consider, 
ictured Wj 
hat these 

be used, 


a | Department N-13 Genoa, Illinois 


ci if j 
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Why These Basic 
Principles of Micro Switch 
Design Assure You... 


© Longer switch life than you will ever need 
e Absolutely precise and accurate repeat operation 
e 40 grams contact pressure—lightning-fast contact action 


The Micro Switch design incorporates features that provide desirable 
performance characteristics not generally found in snap-action 
switches ... The heat-treated beryllium-copper spring bends in the 
game direction as the operating plunger—no reverse bends—no 
“ailcan” action... gives longer switch life—accurate repeat action 
—increased contact pressure—lightning-fast action—millions of 
Operations On minute movement and force differentials. It is the 
choice of design engineers for all types of sensitive instruments. 


RESISTORS 


FOR 


cial shape of these grooves, which 
reduces friction to a minimum. 


N ST. 


AND 
1USETTS 


. Uy Ge . | Stationary 
\ Gon [221 «contact is 
: : ’ ee SEs ; a flat inlay 
ommunications of 99.95 % 
fine silver. 
This con- 
struction 
assures 


\ ee 


The beryllium -copper spring is made 
in one piece. It is gauged to an accu- 
rate .008 5” thickness; has high resist- 


TLL | RAY ZR 





red by the 


rents publish 


aforesaid, pe 
cording to 

t the f 

the ow 


IRC makes resistor units of 


more types, in more shapes, 


ance to fatigue. Ends of compres- 
sion members are finished to provide 
an extremely low friction bearing. 
Contact end of the spring is fitted 
with a riveted radius type contact 
of 99.95 % fine silver. It moves at a 


ample over-load capacity and maxi- 
mum heat dissipation. 


Operating p= 
plunger is a E é 
highly polished 

stainless steel (a 


gree speed of 3/1000ths to 5/1000ths *.**. | 

at au RE of a second with 4 rolling action pin, imbedded | 9 

| or more applications than any me pel 

- ele : shaped Bakelite — 

ar, Pittsburg other manufacturer in the world. members piv- head. Provides jong. over-surface 
nager, Richa otin patented path to live parts, thus insuring free- 


address mus 
of stockholé 
) 


R. K. Fa 
imbach, Pitt 


Jers owning @ 
ther securitia 


l a 
ie company & 


V-grooves of 
this sturdy 
brass anchor. 
Note the spe- 


dom from electrical leakage. Plunget 
head cannot rotate within the hous’ 
ing, insuring against any variatio# 
in point of operation. 


If you would like to know more about the 
Micro Switch, send for the two Handbook- 
Catalogs illustrated here—No. 60, which 
covers Micro Switches in general; and No. 
70 which deals with specific Micro Switches 


for use in aircraft. 


roe — ' Micro Switch is a trade name indicating manufacture by Micro Switch Corporation 
circumstan 

0 not appell 

in a capacg 

ta MICRO (ms, SWITCH 
ct or indi vate 


ich, Publish 


D. Vockel 
ym of Senate! 


INTERNATIONAL RESISTANCE COMPANY 


417 N. BROAD STREET, PHILADELPHIA 


Manufactured in FREEPORT, Illinois, by Micro Switch Corporation 
Branches: 43 E. Ohio St., Chicago * 11 Park Place, New York City 
Sales and Engineering Offices: Boston + Hartford + Los Angeles 
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F @ The ROOF PRISM is the most * | 
~ accurate part of any military _ 
instrument in which it, is Used. 
First to develop quantity produc- 
tion of these highly important 


“war weapons”, The Perkin-Elmer 
Corporation is gladly making 
its methods available to others 


engaged in military. production. 


THE PERKIN-ELMER 
CORPORATION 


Glenbrook. Conn. 
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Instruments 


the War Eito 


Brittle-coating Method 
Aids Development of 
Armor and Armor- 
piercing Bullets 


HE lacquer-held “footprints” of a 

bullet crashing into steel plate are 
giving research men new information 
which may aid in the development of 
tougher armor and better armor-pierc- 
ing shells for the nation’s fighting men. 
The “footprints” are thin, closely 
spaced cracks which appear on a lac- 
quer-coated steel target under the im- 
pact of a speeding bullet. The method 
was described in Instruments, April 
1939, by Professor A. V. deForest in 
an article illustrated with perhaps the 
most effective magnified photographs 
published. Dr. Miklos Hetenyi is con- 
ducting the experiments in the West- 
inghouse Research Laboratories. Some 
shots fired in the laboratory create a 
heart-shaped pattern extending 6” or 
8” from the spot where the bullet hit 
or penetrated. In other tests the cracks 
form a series of circles around the 
bullet hole. Each tiny crack denotes 
stretching of the metal underneath the 
uniform-brittleness lacquer and there- 
fore gives a permanent quantitative 
picture of the strains that occurred at 
the instant of impact. By spraying this 
uniform-brittleness lacquer coating 
known as ‘Stresscoat” on metal parts 
and then contorting them until the brit-. 
tle skin cracks, Dr. Hetenyi and other 
Westinghouse research engineers can 
also detect vulnerable spots in gears, 
shafts, valves and other parts of vital 
wartime equipment. In popular expla- 
nations which were printed in many 
newspapers and even in industrial jour- 
nals, it was stated that “just as yawn- 
ing crevices opened by an earthquake 
reveal faults deep underground, tiny 
fissures in the lacquer tell a story of the 
strains that machine parts experience,” 
but the value of the method lies in the 
uniformity of the brittleness. 


In one test Research Engineers 
William E. Young and John J. Gertz 
put the lacquer coating on a 1600-lb. 
model of a gear tooth and squeezed the 
tooth in a large hydraulic press to lo- 
cate accurately the stresses. Results of 
their work were turned over to the 
Nuttall Gearing Works of Westing- 
house which is manufacturing gears 
for submarines, subchasers, etc. 


Lacquer sprayed on the gear tog 
dries in 15 hours to form a tight 
clinging skin about as thick as 4 
diameter of a human hair. To dete 


mine the minimum strain that will erg 


this coating, a foot-long homogene 
steel bar is sprayed at the same ti 
as the gear tooth and under the gay 
conditions. After drying, the steel } 
is subjected to a cantilever bendy 
test. Most of the cracks in the coatiy 
appear at the rigidly-held end and} 
come less frequent, thereby permitti 
calibration. 


Gaging Teeth of Hug 


Marine Gears 


N-CHECKING a large marine px 
pulsion gear at a General Ele 
Co. plant. This is considered the mo 
accurate method for the checking 4 
gear cutting. A high degree of aca 
racy is maintained in gear cutting, by 


as a further check the teeth are meas 
ured on both helixes by the pin-chedi 
method. The gear is rotated slowly, an4 
the operator inserts a hardened pin! 
the space between adjacent teeth. As 


rbureto 


the gear rotates, the pin bears on tha 


lever and gives a reading on how fal 
the pin drops in between the teeth 
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sadings are plotted and analyzed to 
tooth spacing and accuracy for 


soother operation. “Tooth spacing 


st not vary more than three-tenths 
g mil, or about one-fourth the thick- 
seg of a cigarette paper.” 





Altitude Tests of 


Carburetors 


UNDREDS of Midwestern women 
are being trained each month to 
ork in the world’s largest aircraft 
rburetor plant. Many of them have 


been 


en trained in test work and are ex- 
ertly using various types of instru- 
ents. While her husband serves as 
. 8. Navy petty officer, Doris Grozik, 
mer top Chicago model, puts air- 

carburetors through performance 
sts in an “air box” which simulates 
tual flight conditions at the Bendix 
viation Corporation’s Illinois division, 
hicago. 


Modified Shop 
Instruments Speed 


Measurements 


WO more War Work Speed-up 
ideas, both consisting in modify- 
g shop instruments to minimize the 
me of measuring, inspecting, tool- 
ttting, etc., have been disclosed by the 
eneral Electric Co.: 

Modified Indicating Gage. This is 
or inspecting finished dimensions more 
ickly and more accurately than with 





m 2p gages. R. E, Hulse of the G-E 


re meas 


Tew machine department at Schenec- 


dy sought and found a better method 


in-checr checking groove diameters close to 


wly, and 


shoulder on a shaft. He added a 


d pin imender blade and lifting lever to the 


seth. As 
; on thé 


lunger of a dial indicator and a simi- 
tr slender (%4”) blade projecting up 


how fa##rom the base holding the gage. The 
e teeth@lades proved so satisfactory that use 





F course, AIR EXPRESS is by far the 

fastest form of delivery — direct 
by air or by rapid air-rail service be- 
tween thousands of points in the United 
States and foreign countries. Yet pre- 
cious time is often lost through the old 
pre-war habit of accumulating ship- 
ments for pick-up at the end of the day. 


TIME 


Mr. Brown: When ’Il this order reach the 
consignee ? 


Expressman: Let’s see. It’s not ten yet. 
About five this afternoon. Same day de- 
livery 800 miles away is easy, when you 
ship early by Aik EXPRESS. 


So to gain time—to avoid heavy, peak- 
hour traffic that may delay your ship- 
ment—shipas early in the day as possible, 
so we'll be able to utilize the cargo 
capacity of all scheduled flights. This 
3-mile-a-minute service is available di- 
rect to more than 350 U.S. cities and 
to scores of foreign countries. 


AIR EXPRESS RATES REDUCED 
As a result of the great volume of Air Express traffic created by wartime 
demands and the increased efficiency developed to satisfy these demands 
...Air Express rates within the United States have been substantially 
reduced, in some instances as much as 122%, depending on the weight 
of the shipment and the distance it moves. Consequently, shippers 
nationwide are now saving an average of 10)2% on air cargo costs. 
NOTE TO SHIPPERS: Ship Early—as soon as shipment is ready —to assure 
fastest delivery. Pack Compactly —to conserve valuable space. 
ASK for our new 1943-44 CALENDAR-BLOTTER. Write Dept. PR-12, 
Railway Express Agency, 230 Park Avenue, New York 17, N. Y. 





Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 
Representing the AIRLINES of the United States 
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Commercial Research Laboratories, Inc. 


formerly 
Commercial Engineering Laboratories 


PIEZO-RAY 


for studying 


VIBRATIONS & PRESSURES 







In Our NEW PLANT... 
At Our NEW ADDRESS... 
Under Our NEW NAME... 


Our major objective is to expand our 
PIEZO-RAY (ELECTRONICS) division. 


We are pioneers in the application of ELECTRONICS to the study of 
pressures and vibrations. 


In 1933, we became associated with RCA. The association has continued 
without interruption. We are now manufacturing RCA units under 
license. 






PIEZO-RAY Equipment now includes fifteen basic items for the measure- 
ment of pressures and vibrations, 


We Are Pledged to— 
MORE Production 


MORE New Instruments—To Meet 
MORE and MORE Electronic Needs 


Write for descriptive literature 


20 Bartlett Avenue 
Detroit 3, Michigan 














of such gages was expanded to check- 
ing both diameters and out-of-round- 
ness of many types of shafts having a 
series of different diameters. (Previ- 
ously, several snap gages were required 
for one shaft, and they would not in- 
dicate the degree of out-of-roundness. ) 
For inspecting shafts without grooves, 
Mr. Hulse produced a similar attach- 
ment for a standard indicating gage, 
with a slender blade on only the instru- 
ment plunger. It is also possible to 
check classes of thread fits with these 
indicating gages, employing blades 
shaped to the thread contours. Threads 
can thereby be checked for taper right 
up to the shoulder. 





Page 700—Jnstruments—Vol. 16 


»onducte 










ame tin 
bonvey 0! 
ally w 
ined pr 
tors fr: 
sure 1s 
ontinue 
y ident 
orrespo 
iim and 
pperated 
pending 
producti 
actor p 

Modified Micrometer. Likewise | he unit 
vised at G-E’s Schenectady Works fblant 
micrometer for gaging the setting 
boring bar cutters saves time and elj 
nates the guesswork involved in bri 
ing the cutting tool to proper positj 
by the usual cut and try method. 
micrometer is a modification of a sta) 
ard type with the anvil replaced by 
block in which a recess is ground 
accommodate the boring bar. A ! 
hole is drilled through the recessed py 
tion of the block in line with the sp 
dle to permit insertion of a wrench { 
easy adjustment of the tool in the bh 
ing bar. To use the gage the operat 
first takes one cut, and thereby detg 
mines how much more stock has to 
removed from the bored hole to bri 
it to proper size. The distance the t 
protrudes from the bar can be det 
mined readily with the gage. Then, 
backing off the spindle of the gage 
distance equal to the amount of st 
to come off each side of the bored h 
the tool point can be brought up to‘ 
gage spindle and locked in position 
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X-ray Unit Inspects 
17,000 Airplane 
Parts Daily 


APABLE of inspecting as many 

17,000 airplane castings in a 
hour day, a new mass production x-! 
machine has been developed for a M 
western war plant, Westinghouse 4 
gineers have disclosed. Key to the ™ 
unit’s speed is a moving conveyor 
feet long and three feet wide t 
transports the castings through 
x-ray inspection and produces an 4 
posed film of six castings every 30 s@relays 
onds to provide an almost continugsing | 
flow of exposed film ready for develqjtachom 
ing. When developed, each film shogeral Re 
an inside view of the six castings. Png the 
signed to inspect both engine and fugpperati 
lage castings up to 5” in thickness, ' der tes 
mechanism has been installed at a ! Mrs. M 
troit plant of a large automobile mamgjoined 
facturer producing war materials. Marine 
side two steel towers, each 12 feet higgradua 
and situated near the middle of and no 
conveyor, the actual x-ray inspection by mer 























wnducted. Each tower houses an x-ray 
nye—one tube operating at 140,000 
sits, the other at 220,000 volts—so 
nat castings of different types and 
‘knesses can be examined at the 
me time. The castings move along the 
lonveyor on trays that halt automat- 
Se Wrally under the x-ray tubes. A lead- 
Mined protective device shields the oper- 
tors from x-radiation while the expo- 
ure is made, and the castings then 
, ontinue along the conveyor. For quick- 
i... tw, identifying any defective castings, 
~““Qi responding numbers are given the 
tim and the castings. The unit can be 
pperated by one man or eight men, de- 
ending upon the volume and speed of 
broduction desired. Owing to the safety 
actor provided by the lead-lined hoods, 
Likewise @B@he unit can be located anywhere in the 
ly Worksflant and other work can continue 
e setting Hyithout interruption while the x-ray 
ne and elig&xposures are being made. Previous 
ved in briglimethods required a special lead-lined 
per positifioom which had to be temporarily evac- 
method. Tihated during exposures, resulting in 
n of a stamMoss of time and efficiency. 
placed by 
S ground ¢ 
bar. A BAircraft Relay Life Test 
recessed pr 
ith the spi¥N a General Electric Co. “torture 
1 wrench fi chamber,” where devices under de- 
1 in the belopment are left running until they 
the operafffreak down, to determine length of life, 
ereby det@#Mrs. Robert Morrison is shown testing 
k has to 
ole to bri 
ince the t 
in be det 
re. Then, 
the gage 
int of sto 
: bored ho 
ht up to' 
position. 





as many 
rs in al 

ction x- 

for a M 

ghouse ¢ 

to the n 

onveyor 

wide t 

rough 

ces an ¢ 

ery 30 s@telays for aircraft equipment. She is 
continu@using a “Strobotac” [a stroboscopic 
or devel@tachometer manufactured by the Gen- 
film shogeral Radio Co.] which permits measur- 
stings. ling the speed, in cycles-per-second or 
> and fugperations-per-minute, of each relay un- 
ckness, @er test, without mechanical contact. 
d at a IfMrs. Morrison, wife of a G-E engineer, 
bile mamgJoined the Company’s Aeronautics and 
erials. WMarine Department last year after 
2 feet higgraduating from Iowa State College 
die of t§and now is doing work formerly done 
spectionfby men engineers. 











WEKSLER 


Production or Research 
Instruments 


Weksler Thermometers are scientific, precision instru- 
ments. Their rugged construction and lasting accuracy 
will merit your full confidence. Red Reading and Yel- 
low back Mercury tubes are standard in all V shape 
industrial thermometers. Indicating and recording ther- 
mometers are furnished mercury, vapor, or gas actu- 
ated. Dial indicating instruments are available in 4!/2”, 
6”, and 8!/,” phenol condensate cases, and recording 


(_FETEe! 


thermometers in 10” chart size. There is a Weksler 


precision thermometer for every industrial need. 


"V" Shaped 
Bronze Case 
Industrial 











Type 124 
Right Side Angle 





For information on 


Dial and Recording Thermometers, send for Catalog 300 DR 
For others, send for Catalog No. 115. 


Weksler Thermometer Corporation 
52-56 WEST HOUSTON STREET, NEW YORK, N. Y. 


Dial and Recording Thermometers 


Pam emis 


—S ERERES 


Thermometers 
and 
Hydrometers 





Type 125 
Left Side Angle 














CLEARANCE SALE 


Dielectric Phenomena in High 
Voltage Cables. By D. M. Robin- 
son, 1936. Cloth 5%%x8% inches, 
186 pages, $5.00. 


(Only 25 copies left) 
Special price $3.00 





Mercury Arc Rectifier Practice. 
By F. C. Orchard, 1936. This book 
is one there need be no hesita- 
tion in recommending to anyone 
concerned with the practical oper- 
ation of rectifier plants. Cloth, 
5%x8% inches, 235 pages, $5.00. 


(Only 159 copies left) 
Special price $3.00 


The Engine Indicator —its De- 
sign, Theory and Special Applica- 
tions. By K. J. De Juhasz, 1934. A 
mine of information for all engi- 
neers who have to investigate 
forces and motions—not only in 
engines but in many other appli- 
cations. Cloth, 54x84 inches, 343 
pages, $3.75. 


(Only 141 copies left) 
Special price $2.00 


Prices include postage to U. S. 


INSTRUMENTS PUBLISHING 
COMPANY 
1133 Wolfendale Street 
PITTSBURGH 12, PA. 
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METERS and CONTROL 


Boiler Meters 
Reduce fuel 
costs, lessen 
maintenance 
and outage, low- 
er standby costs, 
and add capac- 
ity. They indi- 
cate, record and 
integrate Steam 
Flow from the 
boiler, record 
Air Flow sup- 
plied for com- 
bustion and record Flue Gas Temperature. 





Bailey Boiler Meter 


Multi-Pointer Gages for indicating 
drafts, pressures, differentials are available 
with any number of pointers from one to 
twelve. They are actuated by sturdy yet 
sensitive diaphragm units. 





Multi-Pointer Gage 


Flow Meters. For indicating, record- 
ing and integrating the flow of steam, feed 
water, compressed air and other fluids, 


Granular Material Meters 
For accurately measuring 
the flow of coal or other 
granular materials in 
gravity chutes from over- 
head bunkers. The total 
quantity of granular ma- 
terial is shown on a large 
illuminated counter which 
may be easily read at a 
distance of 50 feet. 





Control Systems 
Make possible the every- 
day operation of equipment for steam 
generation and utilization at test efficien- 
cies. They are applied to the control of | 
combustion, feed water, superheat, de- | 
superheat and other factors. 

sieden wilt be stelnmanalod ame = Menges “ 


BAILEY METER 


Coal Meter 





« COMPANY °* 





1041 Ivanhoe Rd., Cleveland, Ohio 


BAILEY METER COMPANY LTD., MONTREAL 


Page 702—Instruments—Vol. 16 


|The Month’s NEW 
INSTRUMENTS 


In this department we strive to report each month ALL the new devices for meas. 
urement, inspection, testing, metering and automatic control—in the form of concise 
technical descriptions. When writing to manufacturers directly, please mention this 
department. Or write to Information Section, Instruments Publishing Company. 
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Cabin Type Thermostats 


New cabin type thermostats have been 
designed for the control of temperature in 
aircraft cabins and similar compartments. 
Temperature-sensitive element consists of 





a bimetal coil mounted on a flexing hinge. 
Entire operating assembly is spring-sus- 
pended on a Bakelite base and completely 
enclosed within an aluminum case which 
can be readily grounded. Rotating tempera- 
ture-setting dial is visible through front of 
case. For applications served by dual heat- 
ers, installation is also available in a du- 
plex model. Weight, 7 oz.; duplex type, 14 
oz. Rating 0.5 amps. at 24 volts d.c.—Bar- 
ber-Colman Co., Rockford, Ill. 


Dynamic-braking Relays 
New “Type 68HX100” and “Type 
67HXX100”" relays provide instantaneous 
dynamic-braking with split-series field mo- 
tors. It is said that positive action, reduced 
weight and simpler mechanisms are thus 
provided for a wide range of aircraft and 





other applications: operation of retractable 
landing gears, wing flaps, trim tabs, bomb 
bay doors, hoists, etc., utilizing reversing 
motors. For winch operations, new relays 
permit substitution of a simple locking dog 
for conventional large magnetic brake. New 
relays are of Struthers-Dunn “Nutcracker- 
construction” in a new light-weight design 
said to have exceptionally strong contact 
pressure. There are no. sliding contacts. 
Positive “‘memory” contacts select the prop- 
er field winding to give reverse torque for 
braking. All parts and contacts are readily 
accessible for inspection. New relays oper- 
ate in all positions, withstand salt-spray, 
vibration and altitude tests. — Struthers- 
Dunn, Inc., 1821 Arch St., Philadelphia, Pa, 
























































New ° 


meter 


Solenoid-operated Shut-off Valyg 


New solenoid-operated fluid shut-off valy 
weighs only 6.96 oz., which won it Seal o 
Approval Certificate No. 14, Society of Aer 
nautical Weight Engineers. New valve ha 
a Dural body, is equipped 
with standard AN 3102-85 
1P receptacle and may p 
had in port sizes for \% 
pipe thread or 1”  tubé 
fittings. Valve is normal} 
closed. Installation may } 
planned for any operating 
position. Current 0.25 amps 
24 volts d.c. Units are avail 
able for working pressure 
of 50 and 250 Ibs./in.2. Th 
solenoid-operated hydraulig 
valve was designed for thé 
remote control of anti-icing 
fluid flow to various critical parts of am 
airplane: propellers, pilots’ windshields 
bombardier’s windows, carburetors, anf 
Pitot tubes. It is adaptable also for a num 
ber of other systems such as heater fue 
or oil dilution control, lavatory and drink 
ing water control in commercial transports 
It is suitable also for numerous general in 
dustrial systems.—Adel Precision Product 
Co., Burbank, Calif. 
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Pneumatically-set Controller 


New “Pneumatic Set Controller” meets 
demand for a dependable controller whos 
setting point, located by a  setting-arn 
would be automatically adjusted by varia 







tions in pressure of compressed air from 
a remotely-located instrument, which may 
be an indicator, recorder, or controller. 








recording form. This controller is fu 
mentally a “Fulscope Controller’ wit! 
additional unit to convert changes in input 
air pressure into linear movements of tht 
setting-arm. Relation between input 4 











pressure and displacement of setting-arm 
is governed by an adjustment dial. Unt 
provides also for selecting direction of set 
ting-arm displacement for an increase 2B petwe¢ 
input air pressure, and for limiting the slide j 
travel of the setting-arm within given lim around 
its. Setting-arm may also be set m: nually. vent d 
“Pneumatic Set Controller” is suitable for (4) § 
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pplications where the controlling mechan- ee ae ea Te 
am’s sett ng-point must be automatically 
nd contit isly reset in relation to varia- 
uons in some other controlled or uncon- 
olled ess variable: In production of 
wnthetic rubber, to control jacket water 
iemperat of reactors to maintain con- 
ljuct temperatures. Also to con- 


stant pre : : 
” of internal-combustion-engine- 


rol speed busti 
pian conprensors co maintain constant | FED WIRE=WOUND RESISTORS 
i pressures. In air we : ; } 








kuction or discharge air- 
onditioning work, to keep a fixed tempera- 
ratio between outdoors and indoors, 
eliminating shock experienced when 

too great a variation between the 
- Instrument Companies, Roch- 








Enclosed Rotameters 
New “Series 700 Master Enclosed Rota- 
meter ; available in 18 sizes, %” to 6” 
ipe connections, max. water capacities of 
5 cc.p.m. to 825 g.p.m, and max, air ca- 
pacities of 380 cc.p.m. to 1000 
cf.p.m. It embodies nine basic 
advantages ovér any previous 
Rotameter: (1) Clean appear- 
ance: not “a pipe fitting with a 
glass tube in it,”’ but an instru- 
ment engineered with apprecia- 
tion of what instrument engi- 
neers want. White enamel finish 
on interior surfaces gives maxi- 
mum illumination on float and 
on capacity scale. (2) Totally 
enclosed rigid safety construc- 
tion: Steel vertical structural 
members 5 and 6 completely sur- 
round metering tube 1 and give 
load bearing surface support for 
end fittings all the way around. 
Front and back glass sight win- 
dow plates are set into suitable 
recesses in structural members | 
and are completely sealed off. 
(3) Quick opening and disas- 
sembly through use of split-ring 
construction: one portion of two 
split-rings is permanently welded 
nto each of the two structural members 
near top and bottom respectively; as the 
structural members are slid into position 





Alli standard ranges from a fraction of an ohm to 
| 10 megohms. For: 
ELECTRONIC CIRCUITS 
' INSTRUMENTATION | 
_)RADIO <4 
CONTROL APPARATUS __ 
rhb HIGH -VOLTAGE MEASUREMENTS, ETC. 


Standard tolerance 1%. (Commonly calibrated to 
an accuracy of 0.5, 0.25 and 0.1 of 1%.) 














Write for restr aa 
AKRA-OHM Catalog. 



















| SHALLCROSS MFG. CO. 


ENGINEERING - DESIGNING - MANUFACTURING 


Collingdale, Pa. 
































ri 


ht VA 
"3 % 
; & 
bet 3 a 
etween the end fittings the split-rings * 84 
slide into deep grooves cut all the way F' 
around the end fittings ; locking screws pre- SHALLCROSS 


vent disengagement of rings froi grooves. 


(4) Separate capacity scales give many PRECISION SwitCHRA 
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PRECISION 
HYDRAULIC TESTING MACHINE 


With Pendulum 
Load Indication 


‘RI 





Other Products: IMPACT TESTERS - 
BRINNELL HARDNESS TESTERS 


advantages and conveniences. For example, 
tube replacement may be made by any tube 
of the same size in stock in user’s plant or 
in maker’s storerooms. Visibility and read- 
ability are greatly increased. (5) Most con- 
venient and novel special feature is pro- 
vision for tightening and adjusting stuffing 
boxes from outside instrument. The great- 
est tube breakage hazard is also eliminated. 
. Formerly a slip of the wrench frequently 
resulted in a broken tube; in “Series 700” 
it is impossible to touch the metering tube 
with the stuffing box wrench. (6) Universal 
piping connections: end pieces 3 and 8, 
containing the piping connections, can be 
rotated to any horizontal direction through 
a full 360° circle. (7) Tube protector ring 2 
safeguards upper end of metering tube from 
breakage when metering float is of the 
“free” type and rises beyond end of tube 
in cases of excess flow rate. (8) Safety 
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TESTING MACHINES 


American Machine and Metals, Inc.. East Moline, Illinois 


MORE ACCURATE, MORE DEPENDABLE 
FOR PRODUCTION TESTING BECAUSE: 


Pendulum load indicator operates 





on the natural laws of gravitation. ... 
This principle of operation is not 
affected by temperature changes or 
. . « Write 
for descriptive literature and quotations. 


EH LE 


subject to metal fatigue. 










Division of 


VICKERS HARDNESS MACHINES 
MEASURING INSTRUMENTS 


float stop permits float to rise freely far up 
past end of metering tube where it cannot 
be an obstruction to excess flow rates that 
may be required. (9) Improved instrument 
costs no more—and in many cases less— 
than previous Rotameters.—Fischer ¢ Porter 
Co., Hatboro, Pa. 


Aircraft Electric Motors 

New line of “high-frequency” electric mo- 
tors for use in aircraft operate on 3-phase 
400-cycle a.c., can be furnished for both 
intermittent and continuous duty ratings, 
and range from % h.p. to 15 h.p. Synchron- 
ous speeds of 6,000, 8,000 and 12,000 r.p.m. 
can be provided, and lower speeds are 
available by means of integral type gear 
reducers. Motors are to be supplied with 
various types of flanges for mounting on 





pumps, 
with 


blowers, actuators, 
self-contained seals 
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with low-temperature grease to meet of 
Corps specifications. Magnesium alloy h ed 

ings and inherent weight economy of poy" 
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substantial weight saving compared to d- 
equipment. Absence of 
brushes overcomes 





q 


commutator an@™ Porta 
maintenance problem 


of d-c. apparatus. Windings are stationar@m®Y ?° 
and can be well insulated. Standard aya? © be 
type connectors can be supplied. — UV, erhaul 
Electrical Motors, Inc., Los Angeles, Cajqme"* spa! 


















and Milford, Conn, 


Motor-generator for A-c. 


Instrumentation Services 


New “Model L32” motor-generator oper 
ates on 6 volts d-c. input (12, 24, or ll 
volts d-c. input available). A-c. output, 1 
2, or 3 phase, varies with the speed. Stan} 


et, inelu 
gs, is 2 


lt, ope 





has 

Dit powe 

ard model, housed in black enameled alu ps 
minum, includes speed regulator and re also In 
sistance (speed governor optional). It isgm'*: A 
claimed that speed is controlled within 1% al post 
for 25% variation in input or load, and that im 
MBS Ls 


the generator will deliver 27-volt 2-phase 
ac. at 2400 r.p.m. New m-g. is 6%” long, 
2” diameter, weighs 32 oz. and is base 
mounted. It is equipped with single 5/16” 
shaft, with 1” shaft extension from front 
of case.—Electric Indicator Co., 110 Parker 
Ave., Stamford, Conn, 


nkersh 
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New “ 








Filter Photometer for Chemical 
Analyses 


New “Type B-2 Photelometer’” is of small- 
er size for industrial use, but its sensitivity 
and accuracy are sufficient for most labor- 
atory determination. The “Photelometer” is 





lited f 
ric cur 
reatest 
8S a sil 





i 


a compact filter photometer of the barme™ 





layer type for chemical analyses in the ed oth 
routine or control laboratory, Molybdenum, ## filter 
titanium, vanadium, or manganese in steel, men 


lead, copper, iron or vitamins in foods are 











terminations. Instrument is easily 





etc. Bear ral de sap 

Wik peoanl P sardiz i by determining the transmit- 

ae se ey es of a number of solutions which are 

7 nee nw“ ”™ : : 

um alloy } ’ pared in accordance with a specific chem- 
alloy hoy area t 





| procedure. Transmittancies plotted on 
wmielog scale against known concentra- 
linear scale yield the analytical 


conomy of 


result in 





s ona 





ve or standard with which unknown 
ok . : 
tions of that technique may be com- 
uons . 
ed Instrument comprises a low-voltage 





an adjustable light aperture, a 
olor filter holder, receptacles for tubular 
rectangular absorption cells, a _ single 
otocell, and a sensitive current measur- 
, instrument with a 2%4” scale, The scale 
4s from 0-100 in 50 divisions, A voltage 
rmer to supply constant intensity of 
pt when operated on a _ controlled-fre- 
ney power line is furnished with the 
k.volt a-c. instrument.—Central Scientific 
_ 1700 Irving Park Blwd., Chicago, fll. 
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mutator anj Portable Spark Plug Tester 

nce proble 

“A Be cue New portable spark plug testing unit is 

Btandard 4 id to be designed to “completely test and 
ee erhaul” BG, Aero, Bendix, and A.C. air- 


lied. — y, 
noeles, Cajqmett spark plugs in the shop or field. Cab- 






























r A-c, 
"vices 
erator oper 
, 24, or 118 


c. Output, | 
peed, Stanj 


ae a 


et, including all necessary tools, weighs 84 
s, is 26” wide, 12” deep, and 19” high. 
mit, operated by one % H.P. electric mo- 
r, has a hand crank for use when 110- 
pit pwer is unavailable and a hand pres- 
re test bomb to supplement COs supply. 
also includes a point setter electrode ad- 
ster, A newly designed top, held in ver- 
al position by steel supports ; includes two 
ilt-in racks capable of holding 88 spark 





ameled alu 
or and re 
mal). It ig 
within 1% 
id, and that 





olt 2-phasegme'sS—Airplane Mfo. & Supply Corp., 6853 

6%” longgmethershim Blud., North Hollywood, Calif. 

nd is base 

ingle 5/16” 7 

from front ‘ 

110 Parkerehotoelectric Color Comparator 
New “Model 400-H Lumetron Colorime- 
r’ is a portable self-contained instru- 
bent, operated by a built-in battery and 

remical quring no power connection, therefore 


s of small- 
sensitivity 
10st labor- 
ometer” is 





hited for use in the field and where elec- 
¢ current is not readily available. For 
reatest simplicity of operation, it is built 
S a single-filter instrument. If not speci- 


e barrier: 


s in the @ed otherwise, it is furnished with a built- 
ybdenum, filter which makes photocell response 
. in steel, qual to human-eye color sensitivity. With 
foods are #Ms filter, instrument is suited for meas- 
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. . . Not allowed to admit 
publicly that we make... ” 

















Your own company is probably among those unable 


to speak freely about new equipment now being pro- 
























































duced. Many users of Luxtron* photocells are in the 
same position. But we may at least tell you of some 


Luxtron* advantages and general uses. 


LUXTRON* PHOTOCELLS HAVE THESE ADVANTAGES; 


@ Sufficient current is generated to eliminate 
the need of any amplifiers for direct measure- 
ments. 

@ Where amplification is required, equipment 
using these photocells is lighter and less bulky, 
because of the cells’ relatively tiny size. 

@ Exact calibration of Luxtron* cells is unaffected 
by shock or vibration. 

@ These cells enjoy extremely long life at their 
original calibration. 


LUXTRON* PHOTOCELLS CAN BE USED IN EQUIPMENT 
DESIGNED FOR THESE PURPOSES: 


Light measurement 
Colorimetry 

Smoke detection 

Turbidity measurement 

Door control 

Factory inspection & counting 


Transparency measurement 

Reflection factors for 
paints, etc. 

Telemetering 

Sound reproduction 


WRITE FOR TECHNICAL LITERATURE ON LUXTRON* CELLS 
*Reg. U. S. Pat. OF. 


nA I 


LABORATORIES, INC. 
82 Meadow Street, New Haven 10, Conn. 
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uring turbidity as well as color of 


SOlutig -f. 
For limited-spectral-bund applic: a of 


, tions, gimsists 0! 
strument may be furnished with built ld 


color filter isolating the required band 
r O C 2 a S O Nn ro matched glass cells and two screw. aaa 
agent bottles are stored in a comparm, 
This makes it unnecessary, in many , 


stances, for operator to take along any ad 
or tional equipment. Instrument is reaqy g 
immediate use at any time, is rapid 


action. Results are independent of Operatn 
judgment. Operation: One of the lass og 
is filled with clear water, the othe; ws 
the liquid under test. Instrument is go. 
read 100 for cell containing water. m, 
other cell is inserted, and galvanometer ; 
dicates transmittance directly in ; 
To calibrate for a given test, a number 





dpack 
hied Ra 
pst J ac I 






















Buoy 


Stromberg process timers stop waste, 


save material and man hours, improve solutions of known concentration are milwith ar 
: , y up, and their transmittances read. Ty, anufact! 
quality, increase output automatically. readings, when plotted, furnish calibrati@ltic cot 
curve, Galvanometer is taut-wire type on whi 

; z quiring no servicing unless dropped or otha 

Proven superior by years of service, they wise damaged. Scale has 100 uniform ms, 


1 grad "7 
cor ta . , uations. Pointer has knife-edge tip, Gill 
control processes in many important cells are matched standard-size tent tuba 

industries. For faint colors or turbidities, larger og 
can be used by removing a plate from {f 
strument panel. Dimensions: 5” x 6" y 45 
Write for a detailed bulletin about these —Photovolt Corp., 95 Madison Ave, y 
3 York City. 
instruments. 








Resonance Meter 

New “Erco MW-60” Resonance Meter 
said to meet the need for a convenier 
sensitive and accurate means of determi 
ing resonance in oscillators and transmi 


SO) stae TIME CORPORATION [ia 


[ee RACAVETVE GREET NEW VGA, AF 


No. 55 Process Timer 








pvel ch: 
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bricatic 
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New! : NAMEPLATES, DIALS, 
SILVER-PLATED GAUGES, MARKINGS. 


6A ho interr 
ETTERING, TRADE he “Le 


bd | 4 « 5 
Fuse Clips 1 at MAQHS, EXC... Om _ ho 
at no extra cost 4 ANY SURFACE ters; standing wave ratios, transmis: 


lines, antenna systems, tank circuits, 0 hand 
pling devices, and modulation indicatiog 

Ruggedly constructed, it is said to be ides 
for resonance measurement of transmitti 
equipment in the field and laboratory, s 
as: absolute altimeters, blind landing mari 
ers, glide path markers, airport traffic con New 
trol, weather teletype, and broadcast relajibeen de’ 
circuits. — Erco Radio Laboratories, In@§fold-Sol 
Hempstead, N. Y. with G 






















ee eae a Radio Receiver Kit for 


Training Programs 





Beryllium Copper Fuse Clips 


; Facilities for complete mark- New 5-tube radio receiver kit has beef 
At no extra cost to users, all Littelfuse ing production— any quan- developed for illustrating theory and pra 
Beryllium Copper Fuse Clips are now silver tity, on any surface. tices now being covered in basic or pre- 
plated unless otherwise specified. Silver has ° duction radio training, permits progressiv 
the highest electrical and thermal conduc- MULTI-MARK Screens made up study of rectification, filtering, detection 
tivity of all metals. Solves corrosion and for any design; reproductions 


heat problems. may be made directly on your 


CONTACT RESISTANCE REDUCED — poet slags: re 
APPROXIMATELY 20 PERCENT &. 





furnished. 
These advantages are added to spring quali- 
ties equal to steel, triple grip and high Write to us for information on 
fatigue resistance. marking problems ... we've had Whe 6 
SEND FOR TECHNICAL BULLETIN experience with Scores of them a vari: 


and may be able to help you. suit th 


of ice 
remov: 
od des 
counte 
mitted 
cient t 
ice an 


Full engineering data on Be. Cu. Clips and 


Screw Termina s. Wire or write 
LITTELFUSE Inc. MULTI-MARK DIVISION 


212 Ong St., El Monte, Calif. Colonial Process Supply Company 
4742 Ravenswood Ave. 136 West 23rd St.. NEW YORK 


Chicago 40, Ill 
PR ARR adel 
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olor of 8Olutig j-f, and a-f. amplifications, etc. Kit 
2Pplications J. all necessary parts, wire, hard- 


ists ol 
od with built age ier, tubes, and speaker for con- 
uired band MMMMction of a 5-tube a-c.-d-c. superhet re- 
‘0 Screw-cap “ “of advanced @esign.” Only tools 
@ Compartmellf ied for assembly are screwdriver, pliers 
yy in many MMA coldering iron. Circuit includes features 
along any aif h as oscillator-biased r-f. and i-f. stages, 
nt is ready sactl otential-biased audio stage, inverse 
le, is rapid iback ave., high-capacity filtering, etc.— 


nt of operat, bied Radio Corp., Educational Div., 833 
P the Elass qi Jackson Blud., Chicago 7, Iil. 

the other yal 
Ment ig ge} 
£ water. ‘y 
lvanometer ; 
ly in Der cer 
t, & number 
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Buoyancy Type Liquid-level 
Indicator-controller 


With announcement ot new “Level-Buoy,” 


«ol eer snufacturers add to their line of auto- 
‘ish calibratig atic controllers a buoyancy-type instru- 
“wire type on which both controls and indicates 
opped or othe 

uniform grad - gr ¢ 

be Up. Gla 

ize test tube 

S, larger oq 

plate from i 

5” X 6" x 15 

on Ave., Np 

ter 


ance Meter 
& convenier 
of determi 
and transmi 





liquid level. New instrument 
employs “Taylor Fulscope 
Control Mechanism” with 
either completely “Adjust- 
able Sensitivity” for smooth 
throttling level control, or 
“Automatic Reset’ for aver- 
aging of liquid level with 
minimal disturbance to proc- 
ess. A torque tube transmits 
pvel changes to instrument mechanism. 
is replaces stuffing box, obviates need for 
brication or packing, gives a closed sys- 
pm which eliminates leakage. Torque tube 
s interchangeable with the ones used in 
aker’s Aneroid Manometer (see Instru- 
ents, August 1942, page 327) which is an 
dvantage to instrument users in minimiz- 
g inventories of spare parts. There are 
ho internal pivots to cause friction or wear. 
he “Level-Buoy” handles liquids with spe- 
ific gravities between 0.2 and 2.0. It is 
vailable in the following standard ranges: 
4", 32”, 60”, 72” and 120”.—Talyor In- 
trument Companies, Rochester, N. Y. 


trransmissi¢ 
ircuits, oo 
indicatiog 
to be ides 
ransmitti 
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traffic con 
deast rela 
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De-icer Control 


New “De-Icer Electronic Control’ has 
been developed for use with maker’s ‘‘Mani- 
old-Solenoid De-Icer” system in conjunction 
with Goodrich de-icers on aircraft with 


has b 
and pra 
or pre-i 
rogress! 
detection 






wing spans in excess of 100 feet to provide 
& variable control of the de-icer system to 
suit the rate of accretion and the texture 
of ice formations encountered. Complete ice 
removal can be effected by the de-icer meth- 
od despite the varying ice conditions en- 
countered, if the accretion of ice is per- 
mitted to develop a tensile strength suffi- 
cient to overcome the adhesion between the 
ce and the de-icer boot on inflation. This 











PERMANENT MAGNETS 





Tue Arnold Engineering Company is 










thoroughly experienced in the production 
of all ALNICO types of permanent magnets 
including ALNICO V. All magnets are com- 
pletely manufactured in our own plant 
under close metallurgical, mechanical and 
magnetic control. 














THE ARNOLD ENGINEERING (COMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 


AIRCRAFT 
BURLING ™ THERMOCOUPLES 


TEMPERATURE 
LIMIT SWITCHES 


MODEL H 


with Manual Reset Button 







Available with switch normally closed for 
cutting off heat, stopping fan, closing valve 


—with switch normally open for lighting Gasket or Blind Rivet Type 

lamp or ringing bell—with single pole Th | 

double throw switch . . . breaks heating circuit ermocoupies 

while closing alarm circuit. Sturdy, fool-proof ° ° 

reset button operates from outside case. Range Calibrated Lead Wires 

0-1400° F; adjustable range 200-300° F. Di- . 

mensions: 5144” x 134” x 3”, Dial Pointer for Firewall Connectors 

easy setting. 

INSTRUMENTS ALSO BUILT TO SPECIFICATIONS Army, Navy and Commercial 
Send for Informative Bulletin Types 








BURLING INSTRUMENT CO. I THE winsLoW COMPANY 


251C Springfield Ave. 
Newark. N. J. 


NCORPORATED 


9 Liberty Street, Newark, N. J. 
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+0.000,005” 


You may never need such 
close tolerances, but five- 
millionths of an inch is 
standard for certain lenses 


and optical flats madeinour 


shops ... and sets the standard for all our craftsmanship. 


Kollmorgen devoted a quarter-century to the develop- 


ment of the periscope, gave the U. S. Navy the best 


periscope extant, has supplied more than any other maker. 


Periscopes, navigation and fire control instruments engage 


all our production facilities today. 


Tomorrow, Kollmorgen research will be ready for the 


problems of industry, science and education . . . and 


Kollmorgen staff available for precision manufacture in 


optics and mechanics, glass and metals. Inquiries invited. 


KOLLMORGEN OPTICAL CORP. 


2 Franklin Avenue 


GARCEAU CHRONOGRAPH 


Eleven Recording Channels 
One Timing Channel 


Through an inertialess electrical record- 
ing system, this Garceau Chronograph 
provides means of measuring without 
error the length of time an electric cur- 
rent fiows. Tape can be withdrawn manu- 
ally, to allow inspection of recent records, 
with provision for independently actuated 
electrical re-wind of used tape. 


Tape speed is 20 centimeters per sec- 
ond. Timing channel prints a row of dots 
spaced at 1/60 second intervals. 


ELECTRO-MEDICAL LABORATORY, Inc. 


Holliston, Massachusetts, U. S. A. 
Makers of the Garceau Electroencepbalograph 
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Brooklyn, N. Y. 
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TIN 
“SURCO- AMERICAN” 
means PRETESTED 
under all conditions 


“Surco-American” high quality 
flexible plastic tubings and insu- 
lated wire are pretested to stand 
up under a wide range of tempera- 
tures and under the most severe 
conditions because they are spe- 
cially formulated to meet the most 
exacting requirements. Tubings are 
available in inside diameters from 
-005° to 2°’. Dielectric strength 
averages 1500 volts per mil. thick- 
mess... urco- -American”’ flexi- 
ble plastic insulated wire is avail- 
able in all lengths and colors in 
wire sizes 12 to 248 A.W.G. solid 
er stranded, shielded, tinned or 
silver plated copper wire and cable 
. « « Technical bulletins and scrm- 
ples on request. 

Address Dept. | 


Surptenan! 


ELECTRICAL INSULATION CO. 








ty 84 Purchase St. Boston, Mass. 








requires that de-icer system b¢ 

for both rate of accretion and textyp 
ice formation. New Controller accompli 
this by providing a means of Varying 
time between de-icer operating CY cleg 
compensate for variations in rate of 
formation and, also, varying the dex} 
cell inflation to compensate fo 
in texture of ice formations, 
provides a visible automatic o; man 
push-button remote electrical contro} 
wing and tail de-icers. — LEclipse.pi, 
Div., Bendix Aviation Corp., 


Variatig 
In ad dition, 


Tete boro, XN. 


Tube Flaw Detector 


New, high-frequency eddy-current pr 
ciple flaw detector for production-line detd 
tion of longitudinal cracks and seams 
nonmagnetic metallic tubing in an exte 
range of diameters and wall thicknesses 
capable of detecting and locating impert 
tions %4” long, 10 mils wide, and one-th; 
of the wall thickness in depth, even wh 
they are entirely inside the metal ang 
not appear on either surface. Instrument 
said to be especially desirable for testi 
tubing for coolers and heat exchangers } 
fore installation, thereby preventing 4 
failures in the fleld. It consists of a cont 
unit which is standard; and a coil 
which accommodates any one specific g 
of straight round tubing of uniform outsij 
diameter. Additional coil boxes, (int 


changeable as to mounting, dimensions, 
cable terminals) are available to accomm 
date any size tubing from %” to 2 
Power supply required for the electroni 
units is 100-125 volts, 60 cycles. Operation 
Circuit constants for particular size of tub 
ing are set by means of selector switchd 
on panel of control unit. Tubing to b 
tested is fed through coil box. Power i 
applied to the coils, thereby inducing edd 
currents in the tubing. A flaw in the tubing 
causes changes in these eddy currents. Al 
electronic circuit in the control unit detec 
these changes and energizes a signal relay 
thus disclosing to the orerator the locatiot 
of the flaw.—Special Products Div., Genera 
Electric Co., Schenectady, N. Y. 





Aircraft Starter Test Stand 


New “Model 751 Amsco Starter Test 
Stand” is said to have simplified the opera- 
tion by providing a single mounting plate 
for right or left direction S.A.E. 5”, 6” oF 
7” aircraft starters. Adequate and consist 
ently reliable starter tests are said to b 
obtained by torque action of starter tran 
mitted through a two-way torque arm to 4 
double-action hydraulic cylinder which in 
turn registers in foot-pounds on a max 
mum-registering pressure gage. Test action 
may be likened to that of a foot-long pen 
dulum operated in right or left direction 
the starter. At end of pendulum is a dou 
ble-action hydraulic cylinder which trans 
mits impulse pressure in either direction by 
direct connection to the pressure gage. [48° 
hand retains top pressure reading which 
usually indicates the “break-away” torau 
and allows action check on the lower-reat- 


ing, clutch-slippage torque. Usual gage fur 


nished with this tester stand allows reading® 
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» to 2800 ft-lbs. on most aircraft starters. 
ther gages may be supplied. An ammeter 
liows check of starter motor “draw” dur- 
¢ flywheel energizing. All other neces- 
ry switches, including a selector switch 
r 12- or 24-volt operation, are on panel. 
ingle mounting plate is supplemented by 
ree adapter plates and four starter jaws. 
ttachment of proper adapter plate to a 
arter make it readily attachable to the 
ounting plate ready for test after insert- 
g the appropriate jaw. Functionally de- 
toned cabinet is 38” high, 36” wide and 
8” deep. All wiring and moving parts are 
lly enclosed. Either battery or rectifier 
odel is available, battery model contain- 
ig a charger with tell-tale signal light on 
nstrument panel to indicate charger opera- 
on.—Airplane Mfg. & Supply Corp., 6853 
ankershim Blvd., North Hollywood, Calif. 





Electronic Prime-relay Unit for 


Automatic-control Systems 


New “Flashtron” is described as “an elec- 
onic package unit... the means of bring- 
ng about greatly improved performance in 
any types of automatic control setups... 


nakes it. practicable to closely approach 
ero tolerance in regulating variables oc- 
uring in industrial proéesses, for instance 
ressure, temperature, liquid level, flow, 
beed, motion, voltage, air, fuel relation, 
tpecific gravity, gas analysis, to name a 
ew.” New unit’s function is described as 
hat of a sort of “buffer” contro! element 
pperating between the sensitive primary 
easuring element and the power-operating 
(IN many cases the final) control element 
bf an automatic-control system. It is said 
0 require negligible power for actuation 
tnd its output circuits accommodate the al- 
rnate energizing of loads within the range 
of the instrument which may be connected 
‘0 it: motors for valve operation, blower 




















Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


Molten Metal Sprayed on Wood 
Patterns Prolongs Their Life 


Molten metal sprayed on wood foundry 
patterns by a compressed air gun provides a 
protective coating against sand wear on the 
finished surfaces, thereby prolonging the life 
of the pattern and eliminating costly repairs. 
This wooden pattern coated with 
sprayed metal has given service 
far beyond its normal life. 


The metal may be sprayed directly on 
the untreated wood surface of the pattern or 
core box. If the wood surfaces are hard or 
close-grained, a shellac primer is first ap- 
plied, the metal being sprayed on before the 
shellac dries. The thickness of the metal 
coating is about 5 thousandths of an inch. 


The spraying equipment consists of a 
portable, self-contained gun-type sprayer 
which melts the metal and is thermostatically 
controlled. 


We hope this has proved interesting 
and useful to you, just as Wrigley’s Spearmint 
Gum is proving useful to millions of people 


working everywhere for Victory. Fine detail easily recorded in the 


oe . * alloy sprayed onto pattern. 
You can get complete information about this 

method from Alloy-Sprayer Company, 2039 

Book Building, Detroit, Michigan. 


relays in its makeup, “Flashtron” is silent 
in operation. Unit is housed in steel box 
with provisions for connection of a 


fans or other motor-driven units, or other 
types of electrical loads such as heating 
elements. One of the two output circuits is 


easy 


always energized but both cannot be ener- 
gized simultaneously with contactor type 
actuating devices. Its dual circuit outnut 
energizing system is said to be especially 
suitable for the command of proportioning 
or positioning control elements such as 
valves operating from reversible motor 
drives. Since one or the other circuit must 
be in operation at any given instant, the 
valve will be constantly repositioned. While 
new “Flashtron” cannot compensate or cor- 
rect for lag in any of the other elements 
in the control system in which it is used, it 
does not limit full utilization of perform- 
ance characteristics of any of these other 
elements. Unit being electronic in nature, 
there are no mechanical moving parts, con- 
sequently ho inertia and life of unit, it is 
said, should be limitless. There being no 


115-volt 60-cycle a-c. power line, the actu- 
ating circuit and the two control sections. 
Dimensions, 11%” X* 7%” xX 35¢”.—Thor- 
darson Elec. Mfg. Co., 500 W. Huron S8t., 
Chicago, Iil. 





Advanced Design Dual-tester 


New “Model 804 Advanced Design Dual- 
Tester” is equirped for direct testing of 
all acorn tubes as well as all old and new 
types of regulator receiving tubes, recti- 
fiers, etc. It is contained in an oak case 
with removable cover, size 14144” xk 13” x 6”, 
weighing 12% Ibs. It is supplied complete, 
ready for operation on 105-135 volts, 50-60 
cycles. Among features are the “Dynop- 
tium” tube test circuit; double line fuses; 
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The Bodine Type !2R Motor com- 
bines a motor and speed reducer 
in one unit. All cumbersome and 
complicated speed reducer trans- 
missions are eliminated. It is 
compact, quiet, and attractive in 
appearance. This type of Bodine 
motor is widely used for trans- 
mitting low torques over a wide 
range of speeds. 


TYPICAL APPLICATION 


Bodine motors provide reliable 
control for Zoric dry cleaning 
machines. Motor at lower left. 





BODIN 


SCALES, GAUGES, 
CALCULATORS, 


‘| CHARTS, DIALS, ETC. 





- impervious to moisture, grease, 
oils, acids, alkalis. 

@ Printing guaranteed not to wash 
or rub off. 

@ Non-inflammable, non-corrosive 
plastic. 

@ Printed and laminated vinylite and 
cellulose acetate. 


SAMPLES AND ESTIMATES GLADLY SUPPLIED ON REQUEST 
WRITE OEPARTMENT 


THE HOPP PRESS, INC. 


PRINTING FABRICATING FORMING 


460 W. 34th STREET, N. Y. C. 


ESTABLISHED 1693 
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FRACTIONAL 
HORSEPOWER 


Accuracy and precision operations, re- 
quired by many types of scientific and 
industrial motor-driven apparatus, are 
assured by Bodine fractional horsepower 
motors. Diamond-bored sleeve bearings, 
dynamic balancing, and many other safe- 
quards provide accuracy and long life. 
The wide variety of sizes and specifica- 
tions available in the Bodine line makes 
it possible to obtain standard-type mo- 
tors engineered to each individual appli- 
cation. Bodine motors are available with 
governors, speed reducers, and other 
special features. 


Many manufacturers have standardized 
on Bodine motors because they ‘know 
they can depend on their quality. Bodine 
has been supplying industry with preci- 
sion electric motors for over 35 years. 
Bodine Electric Company, 2244 W. Ohio 
Street, Chicago 12, Illinois. 





MOTORS 





AMTHOR 


TENSILE STRENGTH 


TESTERS 


for 


PAPER 
CORDAGE 
RUBBER 
LEATHER 
WIRE 

FLAT MATERIALS 


PAPER FOLDING ENDURANCE TESTER 
BURSTING TESTER 
MICROMETERS (POCKET and DESK) 
PAPER BASIS WEIGHT SCALES 
CORDAGE SCALES 
ALUMINUM FOIL SCALES 
COMPUTING SCALES 
RUBBER ABRASION TESTER 


DEAD WEIGHT 
PRESSURE GAUGE TESTER 


TACHOMETERS 
INDICATING and RECORDING 


MERCURY COLUMN GAUGES 
AMTHOR 


48 Van Sinderen Ave., 





TESTING INSTRUMENT CO, INC. 
Brooklyn; N. Y. 











indicator protected against burn-out by | 
strument fuse; leakage, noise and hu 
tests provided ; also maker's exclusive met 
od of a-c. measurement which is said 
eliminate errors inherent in copper oxi 
rectifier types. Ohmmeter reading ratio 
500,000,000 to 1; current reading ra 
1,000,000 to 1; voltage reading ratio 100,04 
to 1. Latest type built-in “Rolindex” 

chanical roller tube chart. Electrostat 
leakage tester for all mica and paper ¢ 
pacitors, also an electrolytic leakage test 
for electrolytic capacitors reading on 
“Good-Bad” Scale. A battery tester dete 
mines the actual condition of the batte 
by testing under load for various voltag 
ratings of batteries.—Radio City Produ¢ 
Co,, 127 West 26th St., New York City. 





Kelvin Bridge 


In new “Model K-1” Kelvin Bridge, sour 
voltage is 60-cycle a.c. instead of usual d, 
An electron-ray null indicator replaces cof 
ventional galvanometer. Instrument can } 
operated by unskilled personnel at higi 
speeds—up to several hundred tests pé 
hour with suitable test fixtures. Enti 
equipment is contained in a single cabing 


- 


requiring no outside accessories such A 
batteries or galvanometers. Operation ! 
reduced to utmost simplicity and directnes 
since measurements are obtained by 


rotation of a single dial directly calibrate 


in resistance, the dial readings being mult 
plied by a factor determined from the set 
ting of the standard resistance switch 
New Model K-1 is said to be part 
useful for routine measurements 





riginally 
turns, 
nd many 
produc 
ptable 
re & sh 


ed num 
lermined 
of tw 
dard ¢ 
availa 
pd with 
bs provi 
g the ct 
we. Oth 
i horizo 
nes an 
t mus’ 
act rota 
biter as 
‘1 drive 
any le 
i. Gea 
steel 
oz.) 2 
y are 


relati 


' 
‘t 
“WN 


& 


urn-out by { 
ise and hu 
Xclusive met 
ch is said 
copper oxi 
ading ratio 
reading rq 
> ratio 100,04 
Rolindex” 
Electrostat{ 
ind paper q 
leakage test 
eading on 
tester dete 
f the batte 
rious voltag 
Dity Produg 
ork City, 


x 


sridge, sour 
of usual d, 
replaces cog 
ment can } 
nel at hig 
ad tests pe 
ures, Enti 
ingle cabing 


s such 3 
eration | 
directness 
ed by 

calibrate 
sing mul 
m the set 
ce switch 
articular 
s in pro 


n laboratory on low-resistance 
hents such as fuses, fuse clips, switch 
acts, etc. Source voltage being only 
por is no appreciable heating of any 
tor under test. Overall accuracy is 
in +2% except for resistance values 
. 00005 ohm, Accuracy at the lowest 
tance that can be measured (0.0001 
) ig within +5%. Standard resistor 
de DR-20 supplied with this instru- 
t has 10 settings of from 0.001 to 1.0. 
dustrial Instruments, Inc., 156 Culver 
|, Jersey City, N. Jd. 


jon, or 1 


Cyclometer Type Counter 
Assembly 


riginally designed for registering rotary 
turns, Cyclometer Type Counter Unit 
nd many additional uses and is now be- 
produced as a separate item. It is 
table to practically any application 
re a shaft must be turned a predeter- 


hed number of times. or set at any pre- 
ermined position, It registers exact num- 
of turns, down to tenths of a_ turn. 
dard counters record 10 turns. Others, 
available, record up to 100-1000 turns 
d with rotary coils, new counter assem- 
s provide a quick, easy means of set- 
g the contacts at any desired inductance 
ue. Other uses include recording vertical 
f horizontal stabilizer adjustments on air- 
es and practically any job where a 
t must be rotated more than 360° and 
t rotation registered. These cyclometer 
inter assemblies have direct shaft drive 
‘drive shaft to driven unit). Shafts can 
any length. A Veeder-Root counter is 
M. Gear drive is direct, with precision 
steel gears. Units are light in weight 
oz.) and pass war-time specifications. 
y are available with either right or left 
nd rotation, and can be supplied with 
me plates to suit application.—Baker ¢ 
liamson, 235 Fairfield Ave., Upper Darby, 





Liquid-level Controller 


New “Type 1410 Level Control Pilot’ has 


ide throttling range said to be exact in 
relation to the specific gravity of the 


AFTER THE WAR... 
NEW HORIZONS! 


With the "GO" signal . . . rapid strides in all industries will fill the gap occu- 
pied by war. And PALMER will give you a full-dollar value with the finest 


Thermometer ever to be made. 


In your Post-War plans . . . you don't want to forget that Palmer Thermometers 


have an important place in your plant. 


Today .. . for Good Thermometers remember: 
I—EASY-READING "RED-READING-MERCURY" 
2—GUARANTEED ACCURACY 
3—BUILT FOR LONG LIFE 


(Write for catalog) 


THE PALMER COMPANY, Mfrs. 


INDUSTRIAL, LABORATORY, DIAL & RECORDING THERMOMETERS 
| 2511 Norwood Ave., Cincinnati, Norwood, O—Canadian Plant: King & George Sts., Toronto 





| 


liquids handled in the system. It is recom- 
mended also for indicating or recording 
level service where the displacement float 
is used to indicate position of level in ves- 
sels where highly corrosive liquids make 
continuous use of gage glasses impossible. 
Wide throttling range settings are most im- 
portant for even-flow characteristics where 
surge impulse elimination raises efficiency 
and makes for better control of the system. 
“Snap-action” settings are easily made with- 
out additional parts or special tools, if 
“on-off” action of control valve is desired. 
Industries where this new instrument is 
recommended include refining, chemical, 
synthetic, gasoline, recycling and power. 
Among features are: (1) Specific gravity 
index scale setting from 0.10 to 2.0. (2) 
Wide throttling range adjustment: from 
zero to 300%, setting in exact relation to 
specific gravity setting. (3) Long-life bel- 
lows, operating throttle arm. (4) Straight- 
line pilot characteristic of pressure output 


to diaphragm vs. level variation. (5) Sim- 
plified reversibility. (6) Adjustment for 
height of level control. (7) “Snap-action” 
settings on pilot without use of any addi- 
tional parts or special tools. Other features 
are wide swinging door giving easy accessi- 
bility of all parts, mountable on any H-W 
Type 850 Displacement Level Control and 
equipment including H-W Type 245 Supply 
Medium Regulator. — Hanlon-Waters, Inc., 
National Bank of Tulsa Bldg., Tulsa, Okla. 





Angle Comparator 


New Angle Comparator affords rapid and 
highly sensitive method for comparing di- 
hedral angles. Method was developed partic- 
ularly for use in the processing of prisms 
for mass production work, but may also 
be used for comparison work of other glass 
or metal parts. Instrument is so constructed 
that it may be used with parts of various 
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THE SIMPLIFIED 


YOU CANNOT AFFORD 
NOT TO OWN ONE! 


Because it eliminates 
guesswork, waste and 
spoilage; it pays for 
itself quickly. PYRO 
is a_ self - contained, 
DIRECT READING, 
sturdy unit made to 
stand rough use but 
it is absolutely accu- 
rate and dependable. 


Unique construction 
enables operator to 
rapidly determine 
temperature even on 
minute spots, fast 
moving objects, or 
smallest streams; no 
correction charts, no 
accessories, no main- 
tenance expense. Spe- 
cial “FOUNDRY 
TYP™” an? “Univer- 
sal TRIPLE RANGE” 
have, in addition to 
standard calibrated 
range, a red correc- 
tion scale determin- 
ing TRUE SPOUT 
and POURING TEM- 


PERATURES of 
molten iron and steel 
when measured in 
the open. 


Stock ranges 1400° F. to 5000° F. 
Write for Catalog No. 80 
THE PYROMETER INSTRUMENT CO. 


Plant & Lab. 
103-107 LAFAYETTE ST., NEW YORK, N. Y. 









DY RO opricai' bynOMeTER 














-.- INVITES YOU 
INVESTIGATE 


POWERSTAT 


Variable Voltage Transformers 


... for problems involving an exacting con- 
trol of voltage. POWERSTATS combine the 
features of continuous, stepless and highly 
efficient control of AC voltage and power. 
Reliability, ruggedness, light weight, efficiency 
and modern design make them a standard on 
many types of combat equipment. 

The new Motor Driven POWERSTATS are 
ideally suited for automatic manufacturing 
processes, or incorporation into your product. 
Manually operated types are made into the 
same rigid specifications for use where re- 
mote control is unnecessary. 


SEND FOR BULLETINS 


149 SI POWERSTATS 
163 SI — Voltage Regulators 


SUPERIOR ELECTRIC CO. 


136 LAUREL STREET e BRISTOL, CONN. 









MOTOR CATALOG 


Shows description, gives dimen- 
sions and output of small motors 
from 1/3000 h.p. to 1/3 h.p. 
plain and back-geared motors, 
| for A.C., D.C.. or Universal 
| operation—dependable, efficient 
and economical SpeedWay Motors 
| embodying the ‘‘know how" de- 
| veloped through more than 30 
i 
} 










years of specialization in small 
motors—the “know how" that 
has answered so many war prob- 
lems, for all branches of the 
service. 

If you use small motors, write 
for this new catalog today. If 
you have small motor problems, 
send in your specifications for 
SpeedWay's recommendations. 








SPEEOWA) MANUFACTURING CO., 1839S. S2nd Ave., CICERO, ILLINOIS 
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sizes, and may also be used wh« 


are cemented together. A simpk red g; Ll 
of a few screws changes from one shes gage f 
another. Range of present instrument minim 
for parts whose faces are approx mately y are 
square to 4” square; but instrument ’ type * 
be easily altered to accommodate parts ynd t 
smaller or larger dimensions. Instrun js us 
may be set to compare angles from .. in ter 0 
135°. To set instrument fo; parti th. The 


1CU yr left 






















part, the three base screws and two 5 
screws are set so as to accommodate { 
part. Part is then placed in instrument g 
dial indicator contact is adjusted so as 
make perpendicular contact at a point 
close to upper edge as possible. Perpendid 
larity of contact may be judged by «& 
Contact with dial indicator is made sot 
when the standard part is placed in ii stren 
ment, dial makes approx. one revolut 
Dial reading for the standard part may 
adjusted so that it is zero, but this is 
a necessary adjustment. To translate sen 
tivity of instrument in terms of angu 
measure to seconds of arc, operator mak 
use of a table furnished with instrumef 
—Optical Engineering Labs. Div. of § 


nprises 
a stab 
pctronic 
d polar’ 
ies the ¢ 
it. Con’ 











tific Enterprises, Inc., 305 East 47th Gy “on 
New York 12, N. Y. hi pick- 
otenatinntminninamintamiamne 1 for « 

large 8 

° the pic 

Pipe Plug Gages we» 


New pipe plug gages are said to be ch 
acterized by “minimum weight, maximu 
wear resistance and absolute accuracy 
They comply with American Gage Desi 
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New ‘ 
br X-ray 
ermitter 
oltage : 
bupler « 
al lab 
il-filled 
is is s 
d min 
hb high- 
ith ade 
ons of 
tries, | 
ained 

oltage 
ach ca 
ith a | 
rovides 
Wve req 


standards and are made to Army-Nal 
specifications AN-GGG-P-363 as to type " 
tolerances. They may be obtained ina" 
range of sizes from 1/16” to 6” pipe ‘ia! 
eters. They are made in three prima 


as R see Drill. 1-1 type is a single notch working 
Mple adjustnamme® or checking lead, pitch diameter, 


r ) y gage fc : 
Om One size & length of thread in inter- 


t ins <2 minimun , ; 

Dre tment HE tnreaded pipe fittings, Plain taper 
PPrOoximately IY hecki 5 di 

“apt y +e is used for checking minor diam- 
instrument - type . e taler + ewe f.3 
Deiake an. and trun ation of interna reads, : ~¢ 
_— € parts js used to check thread form and pitch 
les tera meter of internal threads at maximum 
425 LrOm 45 mete? 


sages can be supplied in met- 


hes 
~ & Partiey = oa hand threads on special order. 
ster or reference pipe thread ring gages 
also be supplied on order.—Vard Inc., 
padena, Calif. 











Magnetometer for Materials 


Inspection 
ew “Model MW2” Magnetometer is de- 
ed for use in determining the magnetic 
js produced by residual magnetism in 
members and parts, It measures 





jals, 

















































and two 5 
Ommodate {f 
nstrument a 
isted so as 
at a point 
e. Perpendid 
idged by é 
made so t 
ced in insty 


4 


ld strength due to residual magnetism in 


ne revoluti 4 : 

ee - Voluti@@uicausses or in degrees deflection the 

m- a iy mber would produce on a compass. It 
1s is : . P Py : . 

‘ mprises: (A) indicating unit consisting 


anslate seni 
iS of angu 
erator mak 
nh instrumeg 
div. of Scie 
ast 47th | 


a stabilized, low-gain amplifier and an 
pctronic bridge for indicating field strength 
d polarity; (B) pick-up unit which sup- 
es the controlling signal to the indicating 
i. Control switches: On-off switch (b), 
nen “on,” energizes both the indicating 
Mi pick-up units. Multiplier switch (c) is 
1 for changing sensitivity of instrument 
large steps; also serves to shut off power 
the pick-up unit. Four positions are pro- 
fed. Calibration control (d) adjusts the 
sitivity of the unit; is used to calibrate 
einstrument for various degrees of sensi- 
ity. At its extreme counter-clockwise posi- 
bn, this control trips a switch to a preset 
libration permitting direct readings in 
illigausses. Zero adjust control (e) is used 
balance the electronic bridge in the in- 
ating unit so that the indicator reads 
to when no input is received from the 
ck-up unit. Pilot light (a) indicates when 
bwer is on. Equipment, after being oriented 
null position in earth’s field, does not 
quire highly-trained technician for making 
butine tests. — Waugh Laboratories, 420 
exington Ave., New York City. 
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High-voltage Bakelite-cased 


Tubular Capacitors 


New “Type '26” high-voltage capacitors 
br X-ray, impulse generator and other in- 
rmittent d-c. or continuous a-c. high- 
oltage applications such as indoor carrier- 
bupler capacitors, test equipment and spe- 
al laboratory work, are oil-impregnated 
il-filled with Aerovox Hyvol vegetable oil. 
is is said to mean smallest capacitor size 
d minimum weight consistent with safety 
h high-voltage operation. Units are built 
ith adequately insulated and matched sec- 
ons of uniform capacitance, connected in 
fries. Equal voltage stresses are main- 
ined for all sections, with a uniform 
oltage gradient throughout the length of 
ach capacitor, High-purity aluminum foil 
ith a generous number of tab connectors 
rovides high conductivity with low induc- 
rve reactance, Capacitor sections are dried 


Army-Na 
to type 4 
d in.a fd 
pipe diam 
e primal 





PILOTS AND PLANES with FACTS 





2 





Know what your planes must and can 
do...in the battlefields of the sky, over the Nation’s 
airlines, and in performance tests. 


HATHAWAY VG RECORDERS (Naca Type): 


... show you Value of acceleration at maximum airspeed; Value 
of airspeed at maximum acceleration; Maximum airspeed; 
Maximum acceleration. *Manufactured from basic designs 
developed by National Advisory Committee for Aeronautics. 


Simple to install and operate. Weigh only 21 ounces; 
cost only $185.00. 434 inches its longest dimension! 


DELIVERED FROM STOCK FOR WAR EFFORT 


@THE HATHAWAY INSTRUMENT COMPANY 
DENVER, COLORADO 


a 


1315 SOUTH CLARKSON ST,, 


Test Insulation the Modern Way 


with a MODEL B-5 


NEW BATTERY-VIBRATOR TYPE 


No more tiresome cranking of a hand-driven 
generator . . . Entirely self-contained, steady 
test potential of 500 volts DC, available at the 
touch of a switch. Direct reading in insulation 
resistance. 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE NEW 





MEGOHMER 


YORK, N.Y 









VARIOUS NEW MODELS 
AND RANGES 






WRITE FOR BULLETIN No. 430 





November 1943—Instruments—Page 713 








WAR 
a 


*This armored or enclosed type 
Clarostat power rheostat is now 
standard equipment in many planes, 
mainly for panel lighting control. 
Available in 25- and 50-watt sizes. 
Tough, both mechanically and elec- 
trically. Handles severe overloads 
without flinching. Minimizes main- 
tenance. Note these features: 
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or candard units: re 1 to “tone 
ohms; 50-watt, 0.5 to ,000 — 
” fesistance values, " 


shafts, 


Insulated — 
inding. ; 
ance wil F organic 





* Write for bulletin on Clarostat power 
rheostats and other resistors, controls 
and resistance devices required in your 
work. Submit your problems. 


CLAROSTAT MFG. CO., nc. - 285-7 





N. Gt» St., Brooklyn, WN. ¥. 
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| and impregnated under high vacuum in a 
| closely-controlled long cycle. This eliminates 
voids and also provides for high insulation 
values and lower losses. Case is of special 
laminated Bakelite tubing protected by a 
high-resistance insulating varnish for high 
dielectric strength and maximum safety 
from external flashover. Long creepage 
path between terminals means an excep- 
tionally conservative and safe rating for 
these units. Dependable operation and long 
service life is assured at rated voltages and 
ambient temperatures up to 65°C, 
Terminals are two-piece cast-aluminum 
end caps with Bakelite-treated cork gaskets, 
which are locked in to provide leak-proof 
hermetic sealing. Caps are available with 
mounting feet for space-saving assemblies 
in series, parallel or series-parallel arrange- 
ments. Also obtainable with plain end caps. 
—Aerovox Corp., New Bedford, Mass. 





Flame Failure Safeguard 

New “Fireye Type F28C” photoelectric 
system for providing instantaneous fuel cut- 
off in any pressure-fed burner in event of 
flame failure, is capable of monitoring flame 
of any intensity, is applicable to oil, gas, 
or pulverized coal burners and is said to 
be “the first to operate entirely from direct 
observation of the flame itself rather than 








FIREYE Type F28C 





= TE NOS TAT | 
. (OPTIONAL) | 
|| rine ve 
} LINE PRO- 
2 eeu | | |, oram 
ras TRans-| | |RELaY 
77, FORMER i 
| aS : } 
j . J Sy 
4 2 Samm eae BY 


MANUAL = MAIN SOLENOID 
wave VALVE 


Typical FIREYE 





ically Ignited Oil Burner 


wholly or partly from such secondary flame 
characteristics as temperature or electrical 
conductivity.” Being actuated by presence 
or absence of flame, it operates immediately 
and eliminates explosion hazard present 
when a few seconds elapse before fuel cut- 
off. “Type F28C” is used with manually 
ignited burners to cut off fuel and sound an 
alarm; or, when burner is automatically 
fired, with “Program Relay Type R25” to 
program fuel pump and valve operation, 
intermittent ignition system, purging pe- 
riod and recycling. Designed to operate at 
relatively high ambient temperatures, Type 
F28C is mounted directly on furnace wall 
(see diagram). After optical system has 
been aligned, field of vision of electric eye 
is limited to the flame itself and extraneous 
light is rejected. Light from the flame 
strikes the photocell, whose output current 
is amplified sufficiently to actuate a relay 
which operates a solenoid valve governing 
fuel feed, or “Program Relay Type R25” 
which programs entire cycle of burner oper- 
ation. Should flame fail, or any condition 
impairing safe operation develop within the 
electronic control, “Fireye” cuts off fuel 
supply. — Combustion Control Corp., 77 





Broadway, Cambridge 42, Mass. 
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at top. Cover 
over a rubber ¢ 
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hermetic seal, , 
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and probability of voltage breakdowns ey 
at extreme altitudes. For impregnant a 
fill, this aircraft Type '12 capacitor utilj 
“Aerovox Hyvol” vegetable oil which is g 


1o Sensitivil 
is easily 
olumn vii 


eee fe 
to have the desirable characteristic of maj dg 
taining effective capacitance even at sy metal ban 


zero temperatures—an important factor 
high-flying applications. Aerovox Cor 
New Bedford, Mass. 


{Illustrated 
ie Send fo 


Dial-indicator Calibrator 

New “Clarkator,” for checking accuraé 
of dial indicators, employs the sine bé 
principle, checking against the tangent 
the angle. Indicator to be tested is mount 
as shown in illustration, with its spind 
resting on a lapped angle block, which 
advanced or retracted by a screw. Aft 
clamping indicator in position so that i 
zero reading coincides with the dial face 
the Clarkator, the screw is revolved | 
either direction to check other indicat 
readings. Reading of Clarkator dial is } 
means of a mirror, enabling it to be seq 
together with the indicator. The Clarkate 
is said to be suitable for receiving 4 
periodic inspection of standard direct-read 
ing indicators and of the reversed-readi 
indicator used on Rockwell hardness test 
ers. Front angle is used when checki 
standard indicators, each revolution of tli 
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or Extremely Close 
emperature Control 


isual-Stats 








Sensitivity of a hundredth of a degree 
s easily attainable. @ Top of mercury 
slumn visible at control point (where 
important) because electrodes ter- 
minate at back of tube. No encircling 
metal bands! @ Available in angle form 
(illustrated) or conventional straight form. 
@ Send for brief, attractive bulletin. 


The Philadelphia Thermometer Co. 
5 Filbert Street —=t Philadelphia 


Oldest Thermometer Manufacturer 
in Philadelphia 











Interval Timers 








Process Timers 











Signal Timers 





Time Switches 

















AUTOMATIC 


= ELECTRIC=! 
MANUFACTURING CO. 
MANKATO, MINNESOTA 
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BARBER-COLMAN PRESSURE SWITCH 








R _To Increase Pressure 





rs 





B 4 To Decrease Pressure -—— 


bag 








POSITIONING 
SOLENOID 





RHEOSTAT IN 
POWER 
UNIT 





/ 








PRESSURE SWITCH 


UNIT 








25 
VOLTS POWER 





MICRO SYSTEM GIVES 
FULL PROPORTIONING 
CONTROL... 


The pressure-sensitive bellows operates a 
switch to control the power unit. In 
the power unit a potential dividing rheo- 
stat, keyed to the driving shaft, changes 
the pull of a solenoid until the switch 
opens when the power unit reaches the 
desired new position. Extremely accurate 
control, with elimination of “hunting”, is 


BARBER-COLMAN COMPANY 





a E . nw 
Silk Screens 
forWAR work! 


A proved, ECONOMICAL method, in 
use by various war industries for repro- 
ducing DIALS, GAUGE, PANEL and 
INSTRUMENT . markings, lettering, 
graduations, designs. 

NO MACHINERY REQUIRED. Highly 
satisfactory for quantities from 10 to 
10,000 impressions. 

Send us copy, drawing or blueprint for 
estimate on complete screen and full 
details. 


Silk Screen Supplies, Inc. 


$3 LAFAYEZss AVE 
BROOKLYS, &. 7 





achieved. No current or potential-sen- 
sitive relays are required. Maximum power 
is available at every point of the stroke. 
The heavy duty rheostat is enclosed in 
the motor case with constant pressure 
on the contact arm to assure dependable 
operation at all times. The “droop” or 
proportioning range is variable. This 
system will provide reliable, accurate, 
micro-control of pressures uniformly over 
its full range. Write for Bulletin F1917 
giving further details. 


1202 ROCK STREET 


ROCKFORD, ILLINOIS 















































REMINGTON ARMS CO. 


CHRONOSCOPE 





Measures Time Intervals 
1 to 200 Milliseconds 
1°%. Accuracy 
Inquiries Invited 


Dynamometers, wattmeters, milliam- 
meters and voltmeters. Also ultra- 
sensitive meters both for A.C. & 
D.C., fluxmeters, electrostatic volt- 
meters from full scale 120 volts to 
over 20,000 volts, thermocouples, 
earth current meters, cable testers, 
etc. 


Special Apparatus Built to Order 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


110 Potter St. Cambridge, Mass. 
New York, N. Y.; Chicago, Ill. 






























November 1943—I nstruments—Page 715 








This CLARE Relay 
Can Take the Place 
of Many 


@This rugged multiple-contact relay 
permits innumerable contact arrange- 
ments. Permits designing to small 
size, with a lesser number of relays; 
and facilitates maintenance. Adapted 
for use in electronic control devices 
and for sequence control and inter-, 
locking operations. Ideal where un- 
usual arrangements of relay control 
are desired. Here are the reasons why: 
1. Contact springs 
employing any of the 


forms illustrated can be 
furnishe 





2. Spring pile-up in- 
sulators of heat treated 
Bakelite which permit 
punching without 
cracks, have minimum 
cold flow and low 
*moisture absorption 
content. Assembly 
locked together under 
hydraulic pressure. 
Withstands heavy 





3. Twelve different 
standard or special 
types and sizes of con- 
tacts can be furnished. 
Contacts are overall- 
welded to nickel silver 
springs. Sizes range 
from .062” silver, rated 
one ampere, 50 watts, 
to .1875” tungsten, 
rated four amperes, 509 
watts. 


breakdown tests. 





4. Spring bushing in- 
sulators are Bakelite 
rod made by a patent 
process. Strong, hard, 
long wearing. Essential 
where heavy contact 
pressures are employed, 
where vibration exists, 
or heavy duty service 


desired. 
— 5. Armature assembly 


single or double arm. 
Has stainless steel shaft, 
Operating in a marine 
brass yoke. Heel piece, 
coil core and armature 
are magnetic metal care- 
fully annealed. De- 
signed for d.c. service. 


6. As illustrated, relay 





has octal base plug 
mounting for easy serv- 
ice and replacement. Other mountings, and 
Bakelite or metal cover, can be supplied. 
- * ° 


This relay is an example of Clare “custom-built” 
design and construction. Clare engineers can 
“custom build’ a relay to meet your specific re- 
quirements—one that will reduce your overall 
relay cost and simplify your design problem. Write 
for catalog and data book. C. P. Clare and Co., 
4719 West Sunnyside Avenue, Chicago. 


CLARE RELAYS 


"CUSTOM-BUILT" Multiple Contact Relays 
for Electrical, Electronic and industrial Use 
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serew equalling 0.020”, and each point on 
the dial 0.0002”. Back angle provides a 
direct method of checking hardness tester 
indicators, each revolution of the screw 
equalling 0.01962”. Complete directions are 
included with the instrument.—Clark- In- 
strument Inc., 10200 Ford Road, Dearborn, 
Mich. 





Temperature Controls for Aircraft 

New line of “hi-g’’ temperature controls, 
for operating flaps on airplanes, operate 
hydraulically and are said to be designed 
to give instant automatic response on either 
liquid or air-cooled motors. They are said 
to have been thoroughly tested on both 
commercial and combat planes. It is said 
that these new controls further reduce the 
human element in plane operations, that all 
advantages of the “hi-g” line have been 
retained, and that positive operation is as- 
sured in any position, regardless of vibra- 
tion, change of motion or acceleration, De- 
signed primarily for warplanes, new units 
offer equal advantages to manufacturers of 
post-war aircraft.—General Controls Co., 
Glendale, Calif. 


Supplemental Lighting Fixture 

New “Diehl-Lite” for inspection, assem- 
bly and sorting, precision machine work, 
ete., is provided with a blue-tinted lens that 
gives non-glare daylight beam illumination, 





maximum 


with intensity over area where 
light is most needed. Additional crystal 
clear or ruby red lenses are available for 
special uses. Light unit, in Bakelite hous- 
ing, is mounted on an adjustable tubular 
steel supporting arm with three ball-and- 
socket joints. Long life and resistance to 
shock are said to be assured through use 
of a special 6-8 volt lamp with patented 
brass contacts conveniently located toggle 
switch. Standard equipment includes 110- 
volt or 220-volt transformer, approved oil- 
resistant wiring and attachment plug.- 

Diehl Mfg. Co., Finderne Plant, Somerville, 


N. J. 
Pulsation Damper 
New “Type 1106 Ashcroft Pulsation 
Dampener” is described as “‘a small, com- 
pact, and effective throttling device, ideal 


for use with pressure gages subject to se- 
vere pressure pulsations and rapid fluctua- 


tions, such as on reciprocating pumps.” It is 
good for all pressures up to 5000 Ibs./in2 
and for any pressure medium such as air, 


water, oil or steam. By preventing excessive 
or harmful pointer vibration, it saves wear 
on gage movement, saves time in reading 
true mean pressure, helps keep gage in 
calibration and prolongs gage life. Prin- 
ciple: A small Monel plunger oscillates 
freely in a cylindrical hole in the bushing. 


Clearance between plunger an 








1 } ‘ 
sufficient to give proper throttling P: 
for certain conditions. Free movement 
plunger makes device self-c ining , 
no throttling device is effective ung, 
conditions (such as scope and rapidity 
pressure fluctuations, and viscosity o¢ . 
sure medium), five different size holes 
provided in bushing. Plunger may easi 
transferred from one hole to anothor 10 
pending upon degree of damping sane 
All holes are sealed off except th, al 
use, by means of sealing disk—4¢), 
Gauge Div., Manning, Maxwell ¢ y, 


Inc., Bridgeport, Conn. 


Serological Bath Cover 

New gable-type polystyren 
USAMC S<. ological Bath has the 
over former copper 
parent as well as 



















Cover 


Our 


moveme 


adv ant 
cover in being 
resistant to 


corrog 





isms for 
wait unt 
we woul 
working 
post-wa' 

Reme 
ing spe 
instrume 


Let's 


Moreover, its low coefficient of heat tran 
makes it an excellent thermal insulator 
assist in maintaining constant temperat 
inside water bath. When these covers ¥ 
put to use, it was observed that conden 
moisture abruptly ran down to edges 
dropped into water bath, instead of di 
ping onto the test tubes as would og 
with former metal covers.—Precision & 
tific Co., 1750 N. Springfield Ave., Chic 
47, Tl. 
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movements and clockwork mechan- 











isms for recording instruments must 
wait until this war is won. Meanwhile. 
we would welcome the opportunity of 





working with you in developing your 
post-war designs. 

Remember, Chelsea has been mak- | 
ing special movements for recording | 
instruments for many years. 


Let's continue to back the attack! | 


CHELSEA | 
CLOCK COMPANY | 
385 EVERETT AVENUE 
CHELSEA 50, MASS. 


WHAT do you need 


SENSITIVITY 
DURABILITY 


RESISTANGE 














metry . . 


Write for 
Catalog 


PORTABLE 
MODEL P-1 


CHARLES ENGELHARD, 
90 CHESTNUT ST. 





SIMPLICITY 


Engelhard Direct Deflection Indicators have all these features 
tivity to the most minute voltage variations due to suspension type construction . . . 
High resistance per millivolt and no appreciable error when used with thermocouples 
of different resistances and on connecting leads of consid- 
erable length . . . Sturdy construction, adapted to use under 
severe conditions without danger . 
readings may be made directly in either millivolts or tem- 
peratures by someone unfamiliar with the principles of pyro- 
- On kilns or furnace installations, where "spot 
readings" are desirable—the Engelhard Rotary Switch permits 
separate readings from many points. 





in a PYROMETER 


. . « Accurate sensi- 


. » So simple that instant 





INCORPORATED 
NEWARK, NEW JERSEY 















heat tran 
1 insulato; 


t tempera HA A a NE § S 
e covers Ww 

hat conden 

ze 8 TESTING 

tead of dt Bas 


would 00 
toe ona done WITH NO MENTAL 
HAZARDS. The SCLERO- 


SCOPE has done it for the 


E FRO past 36 years. 


SIS 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 


Illustrated 
bulletins 
free. 





The Shore Instrument 
& Mig. Co., Inc. 


{ 
Rs 
“ 
( 
{ 
{ 
925 Van Wyck Ave., Jamaica, N. Y. 








Seals 








illustrated and completely descriptive 
folder with prices of the newly perfected 


CADILLAC 
GLASS 


SURFACE PLATE 


Affords unique advantages—at low cost 


CADILLAC GLASS CO. 


900 WEST CERMAK ROAD 








PHOTOVOLT 
ELECTRONIC TIMER 


Aa adjustable timing relay operating 
without clockwork or motor. 

© High speed timing, from 140 sec. up. 
© Immediate automatic resetting 

®@ Push button and remote control 





Any number of standard units can be 
combined for 


Sequence Timing and Recycling 


in continuous operation. 


For 
Production and Process Control 
Welding, Printing, Signaling 
Laboratory Use and Life Tests 


Write for literature 


PHOTOVOLT CORP. 


95 Madison Ave. New York City 





CHICAGO, ILL. 
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TRIMOUNT 


CONTACT MANOMETER 


for Tank Level Control 
and Other Applications 


This instrument is a U-tube 
manometer with electric con- 
tact rods inserted in each leg. 
The manometer tube is con- 
nected by piping toa tube pro- 
jecting down into a tank in 
which the liquid level is being 
controlled; or is hooked up for 
pressure control. As the liquid 
in the tank rises or falls (or 
pressure varies), the indica- 
ting fluid (mercury) breaks 
contact with one or the other 
of the contact rods, thus actuat- 
ing alarm signals, motordriven 
pumps or valves, solenoids or 
other equipment. 


This manometer can also be 
used in conjunction with Tri- 
mount Electronic Controls, 
providing a no-voltage circuit 
in the U-tube. 


For full details and prices 
on this and other Trimount 
instruments, write today. 


TRIMOUNT INSTRUMENT 
COMPANY 
523 South Plymouth Court 
Chicago 5, Illinois 


Manometers 
Inclined Gauges 
Draft Gauges 
Tank Level Gauges 
Indicating Flow Meters 
Sight Feed Bubblers 

Electronic Devices 





MANOMETERS 
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| so effective that the plate voltage has practically no effe 


Electron Tubes 
Concluded from page 667 
The exact manner in which this is accom 


| 
| 
| described later, but first it will be of advanta 


plished will 
Be to consi 


briefly, what happens at that part of the cycle where oo 
voltage passes through zero, i.e., at the point where the i) be 
charge through the tube stops. i i 
As was shown in the preceding chapter the reason vy the 
| grid loses control of the plate current once the plate cur y 
| is established is because of the presence of a large nynjl— DEM 
| of positive ions in the space between the cathode and | 
anode. These ions neutralize the negative space charge, Pe 
Ionization and Deionization Times ae 
As the anode voltage decreases, the production of thm’ in dit 
ions decreases and finally there comes a time when the Make is 
of ion generation can no longer be maintained and the @mpsses ™ 
(for the discharge through the tube is really an arc) gqmpews fi 

















At this instant, the positive ions combine with the neajime two | 


existing free electrons to form neutral atoms of whategm each ¥ 
gas may be present in the tube. The grid can regain cond 5” in 
of the tube just as soon as the positive ions have been am’. If 2 
moved from the space around the grid. The length of time have | 


required for these ions to be removed (i.e., for their reg 
bination with electrons to form neutral atoms) and 
the grid to regain control is called the “deionization tin 
This time varies from about ten to several hundred mie 
seconds. This time varies directly with the gas pressure 
inversely with the negative grid and anode voltage. 

The formation of the arc discharge also requires a defin 
length of time, the “ionization time,” required for the i 
to reach all parts of the discharge path. The ionization ti 
(usually much smaller than the deionization time) decreg 
with an increase in voltage or gas pressure. 

The ionization and deionization times are important 


e whee 
e free | 
This tc 
e hub; 

m. W. 
inerti 
e that 








| vastly greater than the extinction voltage. 


| to the cathode. 


| The characteristics displayed by the positive-grid type 


the application of tubes for various frequencies since t! 
impose limiting conditions with respect to the use of 
tube on higher frequencies. A condition can easily be i 
agined, of course, in which the frequency is so high that 
ionization cannot take place between successive positive ha 
cycles and under this condition the tube would be usele 
either as a rectifier or for other control purposes. 

For our purpose here it will be sufficient to keep in mi 
merely the “starting” voltage and assume that the “extiy 
tion” voltage is somewhere close to zero. In the two-elemd 
gaseous tube, the starting voltage and the extinction vo 
age are nearly the same. In the three-element tube, ho 
ever, they are not the same—the thyratron owes its gre 
versatility to the grid’s ability to make the starting volta 
























(b) T 
sed in 
ertia | 
pried. 


Another point: In our consideration of the tube here, { 
grid has been operated under a negative potential. As 
been mentioned before, however, this is not an essential 1 
quirement and tubes may be divided roughly into two class 
according to their characteristics. One class includes thes 
called “positive tubes.” In these the discharge will not sta 
until the grid has been made positive with respect to 
cathode. The other class contains the “‘negative tubes” whi 
are designed so that the discharge will start unless 
grid is maintained a definite amount negative with resp 


These differences in characteristics are obtained by va 
ing the construction and spacing of the elements in the tul 


tube are obtained by making the shielding due to the g 


on the potential in the neighborhood of the cathode. 
electron current leaving the cathode is, therefore, in¢ 
pendent of the plate voltage. In the negative grid tubes, 4 
shielding is not as effective and the electron current |eavil 
the cathode is not independent of the plate voltage. 

So much for the fundamental action of the tube. Int 
chapter only the basic principles involved in the cont 
function of the thyratron have been explained. The man 
in which the controlling potential is applied to the grid 
exactly the right time will be explained in a subsequé 
chapter. 





Dynamics 


nplished vil Concluded from page 663 


a. a ogram weight act vertically downwards and the torque | 
Wher 
; where the | be Q=mgl cos ¢ 

wre | is the length of the crank arm and ¢ the angle | 
the reason ich the crank arm makes with the horizontal. 
ie plate curr . 
1 large nypjl—l DEMONSTRATION OF THE SECOND LAw oF MOTION 
athode and OF ROTATION 
ce charge. (a) In Fig. 11 are shown two hubs of front wheels of 

























os veles. Atached to each hub are six spokes or rods about 
ction of th ‘in diameter and whose lengths are about 15”. On each 
when the wake is a sliding mass of about 1 pound each. These 
«d and the JMpsses may be slid along the spokes and by means of set 
an arc) gtmews fixed at any point along the spoke. The masses of 
th the neamme two wheels are identical. On the outer end of the hub 
S of whategm each wheel is attached a wooden drum, D, about 2” wide | 
regain con#imd 5” in diameter. The diameter of the hub itself is about 
have been gm’. If a string is wound about the hub or about the drum, | 
ength of time have at our disposal two different torques applied to set | 
r their rece wheel in rotation when a given mass M is attached to 
ms) and @™me free end of the cord. 
ization tingThis torque is Mgr for the hub where r is the radius of 
undred mice hub; and MgR is the torque when R is the radius of the 
| pressure aamum. When our two torques are now related to the moment | 
tage, inertia of the wheel and its angular acceleration, we 
ires a defin e that Mgr = Ia, — Q1 
| for the ig and MgR = Ia2 = Qe 
nization ti 
ne) decrea ep. bet acon oe ai 

a2 R 
important Mi This simply states that the angular accelerations of the 
€S Since thee] will be directly as the radii of the drums on which 
€ use of #. cord is wound when the same mass is attached to that | 
sasily be j 
on Fark DEMONSTRATION OF THE PROPERTIES OF 
d he niall ROTATIONAL INERTIA 
ses. (b) This same equipment just described, Fig. 11, may be 
ceep in miggped in demonstrating how the property J (moment of 

































the “extigmmertia or laziness to change of angular velocity) may be 
two-elemamried. As stated above, the masses of the two wheels in 
inction vo™mig. 11 are the same and would behave identically if just 
t tube, ho 
yes its grd 
ting volte 


be here, { 
tial. Ash 
essential 
two class 
udes the s 
ill not s 
pect to 
ibes” whi 
unless { 
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od by va 
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Fig. 11. Apparatus for demonstrating torques, the effect of dis- 


tribution of mass in rotatory motion and the third law of motion 
of rotation. 
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TRIMOUNT 


LEVEL CONTROL 


For All Liquids 
and Conducting 
Solids 


This device is designed 
to control levels within 
open or closed tanks, 
bins, hoppers, etc., 
when the material being controlled makes 
or breaks contact with one or more elec- 
trodes installed in the container. A no- 
voltage capacitance circuit actuates the 
control which in turn actuates motor- 
driven pumps, alarms, or other equipment 
operating on any voltage. 

In addition to this standard electronic 
control, Trimount is prepared to provide 
electronic equipment to meet special con- 
trol requirements. Write today for addi- 
tional information. 


TRIMOUNT INSTRUMENT COMPANY 
523 South Plymouth Court * Chicago 5, Illinois 


ee 3 peak 48 pa . 










Diagrammatic sketch, 

Trimount Electronic Level Control 
with two 

electrodes in open tank. 
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DEVICES 
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mass about the axis of rotation. 





thrown in a straight line. Their linear inertia would be the 
same. When it comes to rotation, however, we see that the 
rotational inertia is a function of the distribution of the 


Wrap the string about the 5” drum and attach a kilogram 








MOISTURE CONTROL 


RAPID — ACCURATE 


with the 


DIETERT 


MOISTURE 
TELLER 


. - . The Dietert 
Moisture Teller de- 
termines moisture 
content accurately 
and rapidly by forc- 
ing electrically heated air through the test sample. The 
drying temperature may be closely controlled with 
thermo regulator. Cost of operation is very low. 





For plant and laboratory use in the chemical, 
ceramic, food, foundry, paper, pulp, rubber, 
salt, sugar, textile and tobacco industries. 


Send TODAY for full information 


HARRY W. DIETERT CO. 


9330 Roselawn Ave. Detroit, Michigan 




















mass to the free end. In the first instance clamp al] of § 
sliding masses as near the axis of rotation as Dossih 
When the torque MgR is now allowed to act, the wh 
will be accelerated. Note carefully the angular spe 
builds up. Now slide the movable masses out to the ou 
ends of the spokes and again let the same torque ope 
on the wheel. This time it will be observed that the She 
builds up much more slowly because of the greatly enlarg 
moment of inertia, for the moment of inertia is measys 
by the product of M and r2 where ¢ in this case means | 
average distance the mass of the wheel is from the q 
rotation. J = KMr?, For smoothness in the running of 
automobiles we try to put as much of the mass of the , 
wheel in the rim as we can put there and yet give strey 
to the part which holds the rim to the center. 





















Law 8. Action and Reaction are equal. To every torg 
action there is an equal and opposite torque action. In Fy 
7 a torque had to be applied. This was the force, F’, exer 
by the wheels of the engine at a distance of about | 
from the axis of rotation. Ja, the product of the mom 
of inertia of track and the angular acceleration imparted 
the track, is the value of the opposing torque action, hey 
Q= Fr = Ia. 















DEMONSTRATION OF THE THIRD LAW OF MOTION 
OF ROTATION 







Connect the two wheels as shown in Fig. 11 by means 
a spiral spring, S, and then turn one wheel until an ad¢ 
twist is in the spiral spring. On releasing both whed 
simultaneously one wheel will start in one direction 
the other in an opposite direction. Action and reaction 
equal. This still holds when one wheel has its sliding mas 
near the axis of rotation and the other has them near ti 
outer ends of the spokes. The twisted spring is analogoj 
to the expanding gases in the exploded powder when 
drives the bullet in one direction and the rifle in the othe 
The twist in the spring drives one wheel clockwise and t 
other counterclockwise, but one cannot act without th 
other. Action and reaction are equal. This demonstration 
analogous to the one shown in Fig. 5 in which the two ca 
are accelerated linearly either by a stretched or a com 
pressed spring. 
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21-03 44TH AVENUE 





Instceument DIALS AND SCALES ¥f 


ETCHED OR LITHOGRAPHED IN ALL FINISHES 


aavores. BEST QUALITY NAM EP LATES nf PAN ELS ete. 
PROMPT PERFORMANCE. 
PREMIER METAL ETCHING COMPANY 












LONG ISLAND CITY, N. Y. 


| Tw 

















(rrel] & Grrel] High Speed Electric Counter | 


60 cycles, but other voltages from 6 to 220 A.C. or permit mounting at right angles is recommended at 
D.C. are available at 75c additional. G&G HiSpeed 26c¢ extra. 
Electric Counters, $4.10 each FOB factory. 


Counter is compact, sturdy, well engineered. Counts ( orre | CG ( orrel] 


up to 700 per minute. Operates on non-reset princi- 
ple . . . counts to 99,999 and then repeats. Draws 


only 4 watts. Counter mechanism totally enclosed CHICAGO HEIGHTS, ILL. 


AIRC 
Ideal for all counting and data accumulation work .. . large figures easily read through plastic window 
... Production ... control ... developmental .. . Mounts and operates in any position. Size 31” by 
psychological . . . etc. Standard voltage is 110 volts 314” by 154”. Cadmium plated. Special bracket 0 





— 
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SIMPLEX-BLUDWORTH 


RECORDER 


EET OR FATHOMS? Rock or mud? The Simplex- 
rr Bludworth Supersonic Depth Recorder pro- 
vides ao permanent profile of the sounded 
depth along a vessel’s course, revealing depth 
as well as sea bottom material. This is, indeed, 


an essential aid to safe navigation! 


BLUDWORTH MARINE 
Y. 


lOO GOLD STREET, new YORK 7, N. 


1: gles Blu 


MEDIATE DELIVERY... 





TRUMENT PRODUCTION LATHES COMPOUND SLIDE REST 


With Turret Heads 


Two Sizes—3/16” and !/.” Bar Capacity = 
9” Bed and 4” Swing English or Metric Screw Feed 


Both Sizes Have Lever Collet Closers Lever Attachment Available 
For Precision Work on 


AIRCRAFT INSTRUMENTS RADIO INSTRUMENTS CAMERA INSTRUMENTS METER INSTRUMENTS 
ELECTRICAL INSTRUMENTS AND TIMING DEVICES 


R. P. GALLIEN 


AIRCRAFT INSTRUMENT PRECISION EQUIPMENT ... TOOLS AND SUPPLIES 
220 WEST FIFTH STREET, LOS ANGELES, CALIFORNIA 
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lGetchmabbeskebate Societies 4 


BALTIMORE 


Thirty-four members and guests attended 
the October 15, 1943 dinner of the Balti- 
more Industrial Instrumentation Society at 
the Longfellow Hotel, Baltimore, Md. 

The technical session which followed the 
dinner was addressed by Mr. J. S. Detwiler, 
Taylor Instrument Companies, whose sub- 
ject was “Air-operated Instrumentation of 
Process Industries.”” He used a number of 
slides to illustrate his points on the air 
operated type of control. A very lively ques- 
tion period followed his lecture. 

—CARL B. WILLNECKER 


CHICAGO 


The second meeting of the current season 
of the Chicago Society for Measurement and 
Control was held on Monday evening, Octo- 
ber 4, at the Graemere Hotel. The speaker 


of the evening was Mr. O. F. Mingay, Radio 
Manager of the Directorate of Radio and 
Signal Supplies for the Australian Govern- 


ment, 


The speaker offered an unusually interest- 
ing talk, which while it deviated consider- 
it was associated 
with this subject in a general way. Again 
stress was laid on the necessity 
nishing reliable equipment to the 


ably from 


Forces. 


The climax of the evening was 
when moving pictures of Australia were 
shown, as well as some actual motion pic- 


instruments, 


tures of naval and air engagements. 


—J. A. Riecs 


GULF COAST 


A group of instrument men in the Gulf 
Coast Area met at Lamar College, Novem- 


of fur- 
Armed 


reached T #H 


ber 3, 1943, 


and formed 
Instrument Maintenance Men’s Associat 

The objects of the Association will } 
educate its members by the following + 


the “ yulf 


1. Pursuing a definite course of Study 
regular meetings. 
Arranging for the presentation of 
pers by specialists -in refinery prag 
Arranging for lectures by represe 


tives of various Instrument Compay 


Chairman. 


Pierson was 


elected Tempo 


The next meeting will be held Nove 


22, 1943 


in the 


Vocational Building 


Lamar College, Beaumont, Texas, 


All Instrument Men in 


the Gulf Cy 


Area are urged to attend. 


INSTRUMENT SOCIETIES CALENDAR 


City, Society and Secretary 


Date 





Georgia Society for 
Measurement & Control 


Baltimore Industrial In- 
strumentation Society 


Carl H 
Bivd., 


Chicago Society for 
Measurement & Control 


Gulf Coast Instrument 
Maintenance Men's 
Ass'n 


Hartford Society for 
Measurement & Control 


New Jersey Society for 
Measurement & Control 


for 
ntrol 


New York Societ 


Measurement & Ave., N. Y 


Northern Indiana Soc. 
Measurement & Control 


Philadelphia Society 
for Instrumentation 


American Society for 
Measurement & Control 


St. Louis 


St. Louis Society for 
Instrumentation Electric Co. 
Canadian Society for 

Measurement & Control 


Toronto 


J. E. Eaton, 425 Peachtre« 
St. N.E., Atlanta 


, 2626 W. 31st 
icago 


R. K. Farnham 
a 


R. W. Schreiner, 4 Waltham St. 
Calumet City, Ill. | 


George Hammer, 712 Otis 
Bidg., Phila. Pa. 


L. M. Susany, c/o Carnegie In- j 
stitute, 4400 Forbes St., Pgh. 


T. C. Agnew, Minneapolis- 
Honeywell Reg. Co., Toronto 


Nov. 22‘) 


Nov. 19D) 


C. B. Willnecker, 6732 Dan- 
ville Ave., Dundalk, Md 


Dec. 17) 





T. H. Pierson, 3030 Roberts St., 
Beaumont, Tex. 


Stephen J. Zelle, Whitney Chain 
& Mfg. Co., Hartford, Conn. 


N. E. Chance, 14 Glen 
Oakes Ave., Summit, N. J. 


, 545 Fifth 





Apr. 
Dec. 17(®) 
( Nov. 22(®) 
Dec. 27) 
Jan. 24) 


Feb. 28) 


Mar. 27‘) 





Gus Holubeck, Union 


Nov. 18°) 


Subject 





Blue Flame Room, 


Water Conditioning 


Atlanta Gas light Co. for Boiler Feed 


Maryland Academy 
of Sciences 


Maryland Academy 


of Sciences 


Phil Smidt, 1170 
Indianapolis 
Blvd, Roby, Ind. 


To be announced 


To be announced 
To be announced 


Essex House 


Wicker Park Rest- 
aurant, Hammond 
To be announced 
To be announced 


To be announced 
To be announced 
Engineers Club 
Roosevelt Hotel 
Roosevelt Hotel 
Roosevelt Hotel 
Roosevelt Hotel 


Roosevelt Hotel 


Chez Paree, 220 
Bloor St. W., 
Toronto 


The WPB's Activity in 
the Instrument Field 


Rayotube Pyrometry 


Instrument Maintenance in 


an Oil Refinery 


Automatic Control in 
Boiler Plants and 
in Processes 


Liquid Leve) Control 


Furnaces with Con- 
trolled Atmospheres 


**Information Please’ 


Pressure Reducing and 


Regulating Valves 


Installation and Appli- 
cation of Flowmeters 


Oil Refinery Instru- 
mentation 


Dev. of Perm. Magnet 
and Applications 


Continued on next 


Speaker 


J. E. Fearon, Boiler 
Equip't Service Co, 


H. P. Rockwell, Jr., 
Elec. Ins, Sec., WPB 


H. L. Pfaffhausen, 
Leeds & Northrup Co. 
. 


B. A, Hiermeier, Sales 
Mgr., Brown Inst. Co 


R. A. Ackley, Republic 
Flow Meters Co. 


To be announced 


N. K. Koebel, 
Lindberg Eng. Co 


Panel of **Experts’’ from 
our members 


G. R. Thomason, 
Mason-Neilan Co. 


L. K. Spink, Foxboro Os, 


O. G. Kaasa, 
Sinclair Ref. Co 


C. A. Maynard, Indiana 
Steel Products Co 


Film: *“‘Approved by Underwritevs."’ 


Telemetering 


Oxygen Instruments 


The Rotameter and 
its Secrets 


Graphical Method of 
Process Analysis 
Automatic Temperature 
Control 


Principles of Automatic 
Temperature Control 


Control Instrumentation 
in Process Industries 








‘4)Meeting at 7:30, no dinner. “)Dinner at 6:30, meeting at 8. (©)Dinner at 7, meeting at 8. Meeting at 2, no dinner. 
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Perry Borden, Bristol Co 


Wm. Wildhack, 


Natl. Bureau of Standards 


Kermit Fischer, 
Pres. Fischer & Porter 


J. G. Ziegler, Taylor 
Instrument Co's 


C. O. Fairchild, 
C. J. Tagliabue Mig. 


J. C. Peters, Leeds & 
Northrup Co 


Ralph Clarridge, 
Taylor Instr. Co's 
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So When you want 

4,1 Indiana accurate and depend- 


able automatic temperature 
orhumidity control forIndustri- 
al Processes, Heating or Air Cond- 
itioning Systems, call in a Powers 
engineer, With over 50 years of ex- 
perience anda very completeline of 
self-operating and air operated 
controls we are well equipped to 
— fill your requirements, 
‘ Write for Circular 2520 
2734 Greenview Ave., Chicago 
Offices in 47 Cities—See 
eds & your phone directory. 


Bristol Co 


! Standards 


POWERS REGULATOR CO. 


NEWARK 

The regular November meeting of the 
Society for Measurement and Control (New 
Jersey) was held the second Tuesday in 
November (November 9th) instead of the 
regular first Tuesday, which was Election 
Day. 

Mr. W. B. Heinz, Consulting Development 
Engineer, representing The Cochrane Cor- 
poration, of Philadelphia, talked on “Appli- 
cation of Control Instruments to Industrial 
Processes.”’ 

Mr. Heinz covered in complete detail the 
various component characteristics of con- 
trollers and the different influencing fac- 
tors encountered in Control Application in 
Industrial Processes. He defined and illus- 
trated the ideal characteristics of a con- 
troller valve combination for pH control, 
specifically, and defined and illustrated what 
was meant by “Controller Load,” “Process 
Lag,” “Process Dead-Time,” etc. 

The discussion which followed was lim- 
ited because of the thorough manner in 
which Mr. Heinz covered his subject. 

—N. E. CHANCE, Acting Secretary. 


PHILADELPHIA 


The October 20 meeting of the Philadel- 
phia Society for Instrumentation broke all 
attendance records with 114 present to hear 
Mr. Moore talk on “Pneumatic Null Bal- 
ance System Applied to Industrial Instru- 
ments.” 

With slide illustrations, he very nicely 
covered the subject, starting with the com- 
mon balance as a fundamental and its pivot 
as the only possible frictional error. Then 
duplicating the system by Pneumatic Bal- 
ance, following through with various inno- 
vations of this system, involving a booster 
pilot, he described the operation of the am- 
plifying system, differential, level, motion, 
and temperature transmission units. 

To top it off, the “Nullmatic” Control 
Units for Proportional, Reset, and Rate Re- 
sponse, which were shown were unique in 
design and operation, in that they were 
not built with levers or bearings. 

An interesting discussion period followed. 

—GEORGE HAMMER 


{Received too late for October issue] 


THE AUSTRALIAN SOCIETY OF 
INSTRUMENT TECHNOLOGY 


93 William Street, 
MELBOURNE. 


To inaugurate the activities of the Society 
a meeting will be held late in November. 
The Society is making special arrangements 
for this meeting, which will be attended by 
the Presidents of the various engineering 
and technical , institutes and societies in 
Melbourne. A comfortable lecture hall has 
been booked and a first class supper will 
be provided. 

In view of the importance of the occa- 
sion in the life of the Society it was felt 
that an outstanding speaker should be 
chosen to address the meeting, and we are 
fortunate in having Professor Kerr Grant, 
of the University of Adelaide, in this ca- 
pacity. The title of his address is “Instru- 
ments; Their place in an _ industrialised 
society.” 

Professor Kerr Grant is always worth 
listening to, and is himself keenly interested 
in the practical applications of the subject. 
He is particularly well fitted for our pur- 
pose, because he has an exceptional in- 
sight into what industry wants from science. 

The meeting will not deal with business 
matters, and the policy of the Society is to 
start punctually at 8 p.m. and devote the 
evening to matters of real interest. 

After the address discussion and ques- 
tions will be welcomed. 

Admission will be by invitation only, and 
members wishing to attend should notify the 
Honorary Secretary, or telephone Miss 
Dawson, MU 4816. 

—P. A. CRIVELLI, Honorary Secretary 


FLEXIBLE 











Fiexrenity is one of the many 
features of the new General Elec- 
tric line of ELECTRONIC MEASURING 
INSTRUMENTS. You are given a wide 
choice of accurate apparatus—direct 
from the famous G-E electronics lab- 
oratories — for service, maintenance 
and research. 

The units include: G-E unimeters, 
capacitometers, audio oscillators, 
wide band oscilloscopes, square 
wave generators, signal generators, 
power supply units, and other util- 
ity measuring instruments. 

These sturdy, dependable, com- 
pact units are now in production 
principally for the Armed Forces. 
But they may be purchased on a 
priority if you are engaged in war 
work. After the war, of course, the 
full line will be available to every- 
body.... Electronics Department, 
General Electric, Schenectady, 
New York. 


e We invite your inquiry for G-E elec- 
tronic measuring equipment made 
to meet your specific requirements. 


ELECTRONICS 

DEPARTMENT 

GENERAL ELECTRIC CO. 
Schenectady, N. Y. 

Please send, without obligation to 
me, the General Electric Measur- 
ing Instrument Catalog, I-1 (loose- 
leaf), for my information and files, 


Name 








Company 
Address 





GENERAL @ ELECTRIC 


177-83 
Electronic Measuring Instruments 
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for something 


SUN RADIO 
OFFERS 


Fast Delivery 
FROM STOCK 
ON ALL STANDARD 


RADIO PARTS 
RADIO TUBES 


INDUSTRIAL 
ELECTRONIC 
EQUIPMENT 


SEND FOR THIS 


F PR & 3 800 PAGE 

CATALOG 
Everything in radio and electronics at 
your fingertips! This great, massive 800 
page book is yours simply for the ask- 
ing if you are actively engaged in 
purchasing, specifying or expediting 
for the war effort. Write to us today 
on your company letterhead stating 


your title. : SS 
Write / 



















































FOR PROMPT 


SERVICE 


Telephone BArclay 7-1840 





BACK THE ATTACK! 
BUY MORE BONDS--NOW! 











New York's Oldest and Most Complete 
Radio-Electronic Supply House 





















) RADIO CO. 


212 FULTON ST. 
NEW YORK. WN. Y. 
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B&L Wide Field 
Stereoscopic 
Binocular 
Microscope AKW 


From Foods to Firearms 


Along America’s war production line, from its start 
with the raw materials in the field, through laboratory 
to final vital inspections, Bausch & Lomb Wide Field 
Stereoscopic Binocular Microscopes are at work. 

They help in quality control and processing of foods 
to feed the United Nations. . . in manufacture and 
inspection of arms for all the forces of Freedom. They 
are in daily use in the fleld, in laboratory and shop. 
Filling the gap in magnification between hand lens and 
compound microscope, Wide Field Binocular Micro- 
scopes Offer a three-dimensional view of the object 
under examination. The user sees it under magnifica- 
tion, but with full perception of depth and perspective. 

Like many other Bausch & Lomb instruments de- 
veloped for peacetime needs of education, research and 
industry, today the B&L Wide Field Binocular Micro- 
scope services America’s wartime needs ... taking a 
place beside the actual instruments of war which B&L 
manufactures. 

Here again, because of its wartime accomplishments, 
Bausch & Lomb will be able to extend its optical 
services to peacetime pursuits when Victory is won. 


For Bausch & Lomb Instruments essential to 
Victory—priorities govern delivery schedules. 


BAUSCH & LOMB 


OPTICAL CO. ® ROCHESTER, NEW YORK 





Established 1853 
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RUBICON “SPOTLIcH 
GALVANOMETER 








RUBICON MULTIPLE REFLECTION G 
NOMETERS are available with sensitiv; 
high as 5X 10-** amp. or 1 xX 10+ yp 
mm. scale fevaes and with periods as sho. -\.\0 
1 second. The scales are 100 mm. long an ed for 
remarkably proportional. ' 


Hundreds of these sturdy self-contained gO” ("St 
nometers are in daily use in leading educa 
and industrial establishments for preg 
measurements by both the null and the ¢ 
tion methods. Described in Bulletin 329, 


RUBICON COMPAND 

















ELECTRICAL INSTRUMENT MAKERS) \:\1 
Ridge Ave. at 35th St. Philadelphia,pY? 5%! 
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WEG athetatha-toee 
New Literaturea 


In this department we report ALL pieces of new literature pertaining to Instrumental K-345 


received from the manufacturers. To assist in the War Effort we urge readers to request 0 





earbor 


ulletin 


resents 

those bulletins which will be of value to them. Use the coupon on the facing page. ermoc 
able ¢ 

K-333 Pressure Control. Bulletin 100, ational circuits and the extension c@jct che 
8144” x11”, 16 pages, describes com- assemblies. lLllustrations include cular 
pletely the application of Askania regu- CD-318 cord assembly and a cutat ,W a 
lator equipment to pressure and flow view of the microphone, neckband @ K-346 
problems. Installation photos and dia- component parts. A complete photogra F Bigg 
gxrams show how the equipment is used. illustrates the method of wearing ire Sw 


One of the features of the bulletin is the 
valve sizing chart. This chart, being pub- 
lished for the first time, shows how but- 
terfly valve sizes may be determined in 
a quick and easy manner. Askania Reg- 
ulator Co., 1603 S. Michigan Ave., Chi- 
ongp 16, Ill. 

‘-334 High Speed Mass Production 
Tester. Folder, 8% x 11”, 6 pages, a 
new folder dealing with the Rotobridge 
Automatic High Speed Mass Production 
Circuit Tester. Offers interesting facts to 
makers of all types of electronic equip- 
ment. Bulletin describes how the Roto- 
bridge detects trouble and errors auto- 
matically and swiftly. The Rotobridge 
tests a circuit a second and checks cir- 
cuit resistance values as low as .001 ohms, 
with Wheatstone bridge precision. Eas- 
ily operated by inexperienced workers. 
The tester requires but one set up, main- 
tains specified telerance and so releases 
skilled labor for other work. Communi- 
cation Measurements Laboratory, 116- 
118 Greenwich Street, New York, N. Y. 

K-335 Throat Microphone. Catalog 961, 
8%” x 11”, 4 pages, with the caption of 
“U. Ss. Army Signal Corps Throat Micro- 
phone Type T-30-S", includes the oper- 


T-30-S. Descriptive data includes nditio 
functions of the instrument, complete @Barber- 


scription, wearing methods, handlingg K-347 
the T-30-S, resistance, microphone (je of 
rent, repairing, dimensions and comp@@es: 1. 
ent weights. Universal Microphone enerat 
Ltd., Inglewood, Calif. ornell 

K-336 Proportioning Equipment | in Bly 
Corrosive Fluids. Publication 235 K-34 
814” x 11”, 4 pages, describes an INt@ittin 1( 
ious and simple method of proporte n ele 
ing sulphuric acid to water supplies. 4hich 











curacy is obtained without the use lainte 
any moving parts in contact wit orp., 
corrosive liquid — giving long K-34 
insuring very low maintenance ¢! 113, 8’ 
The principle of operation is s rmer 
fully, with its many advantages an vro j 
plications. Cochrane ie 17th al chene 
legheny Ave., Philadelphia 32, P8 K-35 

K-337 Aircraft & Industrial meer in 174 
Instruments. Catalog, 8% : 1° ap 
pages, is divided into 5 sections < adiog 
Aircraft Gyro Test Instruments 

fibration Test Instruments, Ail 
dustrial Production Testers, Ind 
Vibration Measuring Instrume! 
Electro-Mechanical Laboratory a 
duction Test Equipment. Each se 





ng pictures and descriptions of the 
ital unctions and applications of the 
a. odie pasic instruments that are 
OTT IG lev “these basic instruments are con- 

a. ted, Tyo a8 to be Modified electrically 
pucte’ hanically to fit the particular 
d cation desired by the purchaser. 
vis0 preducts, Inc., 6533 North Olm- 
od Ave. Chicago, Il. 
K-338 Relay Types & Their Applica- 
,, Bulletin, OF 112, 9” X 14”, 2 pages, 
ides a Quick reference to standard 
- types. Thumb nail descriptions sug- 
y applications, give contact ratings 
j combinations, power requirements, 
and weight of 17 types of relays 
4 in aircraft. radio, Signal Corps, and 
neral industrial applications. Guardian 
tric Mfg. Co, 1638 W. Walnut St., 
cago, Lil. : 
K-339 Guide to Instrument Selection. 
letin 98170, 8%” X 11”, 24 pages, is 
faced with a brief note on the im- 
tance of correct instrumentation in 
se days when highest possible effi- 
mney is the rule in all processing and 
wer plant operations. To make it easy 
use, the bulletin is divided according 
the variables to be measured or con- 
jled,. ke. temperature, pressure, «rate 
flow, liquid leyel, foree, position, time 
cle, and humidity,: with a clear expo- 
ion on how the three basic types of 
pylor Instruments—indicating, record- 
















































E and controlling—are adapted to suit 
pony ee variables. Taylor Instrument Com- 
nae 10-4 4 nies, Rochester, N. ¥. 

; vol .340 Your Part in the War Effort. 
Periods as the poklet, 44%” X 6%, 16 pages, was pre- 


mm. long n@™M req for distribution to the employees 
Kollsman but should interest avia- 
on instrument users, It.contains sec- 
ons entitled: What Instruments Mean 
the Pilot; Making Sensitive Altime- 
rs; How the Altimeter Works; Step by 
ep Operation of the Altimeter. Kolls- 
an Instrument Div., Square D Co., 80- 
P45th Ave., Elmhurst, L. L, N. Y. 

K-341 Hole Gage, Leaflet, 54%” XK 8%”, 
pages, gives instructions for setting 
d using the Federal Model 1201 Series 
ntralizing Hole Gage. The booklet goes 
to such details as how to handle the 
le gage, how to read the gage, how to 
bt the gage, and miscellaneous details, 
| having to do with the proper han- 
ling and application of a highly sensi- 
ve and accurate dial indicator type 
gage. Federal .Products Corp., 1144 
ddy St., Providence, R. I. 

K-342 Electrical Instruments. Bulletin 
S EA-4064, 8” xX 10%”, 4 pages, covers 


If-contained 
eading educay 
ts for preg 
1 and the 3 
ulletin 329, 


MPA 
INT ER 
hiladelphia, 












e internal-pivot 2%” panel-type elec- 
ic indicating instruments. General 
lectric Co., Schenectady, N. Y. 

K-348 Water Bath & Oven Tempera- 
re Regulation. Issue No. 10 of Fenwal 


acts covers the above subject. Fenwal, 
e he., Ashland, Mass. 


K-344 Gonstants for Johansson Five 
th Sine Bar. Form 7168, 5” x 6%”, 6 
bges. Ford Motor Co., Johansson Div., 
earborn, Mich. 


nstrumentat/m K-345 Pyrometer Accessory Manual, 












request 0 ulletin P1211, 814%” Xx 11”, 36 pages, 
_ resents a complete line of pyrometer 
ge. ermocouples and accessories. Consid- 


ible data to guide the user in the cor- 
ct choice of equipment to suit his par- 


‘tension 


include cular installation is also given. Bristol 
& cutawio., Waterbury 91, Conn. 
eckband K-346 Miero Controls. Form 1917, 8%” 


2 photogra 11”, 2 pages, describes a micro pres- 
wearing re switch for heating, ventilating, air 
includes nditioning and industrial applications. 
complete arber-Colman Co., Rockford, II. 
handling K-347 Capacitor. The July-August is- 
ophone Ce of the CD Capacitor has two arti- 
and comp es: 1. Extending the Range of a Signal 
rophone Generator, and 2, Power Output Meters. 
ornell-Dubilier Electric Corp., Hamil- 
nm Blvd., South Plainfield, N. J. 
K-348 Boiler Feedwater Control. Bul- 
Un 101, 8%” x 11”, 2 pages, describes 
n electronic boiler feedwater control 
rhich is floatless and claimed to be 
faintenance free. Combustion Control 
°rp., 77 Broadway, Cambridge 24, Mass. 


K-349 Transformer. Bulletin GEA- 








Ss an ing 



















proport 
jupplie: 
the use 
et with 


, li 
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ice cha ® be 
s descrim 3 8” X 101%”, 2 pages. features trans- 
res and rmer for the operation of aircraft 
th and *° instruments. General Electric Co., 
> Pa. chenectady, ee 
| Measu K-350 Industrial X-Ray Units. Bulle- 
<x 11”, fB" 1743, 8%" x 11”, 24 pages, illustrates 
ns coveri™™@'e application of 150 kv. X-ray units to 
ts, Airc! Adiographic elimination of industrial 
\ircraft aterials and products. Picker X-Ray 
Indust orp., 300 Fourth Ave., New York, N. Y. 
* and P K-351 Spectrography. Vol. 1, No. 2, of 


‘ch sect crib ee ectrowrapher's News Letter de- 
. “*8€8 an analytical method for alumi- 









| 





the GAERTNER 
TOOLMAKER MICROSCOPE 


for length, coordinate and angle measurements 


The Gaertner Toolmaker Microscope enjoys preferential acceptance in 
industries devoted to the production of precision parts. 


The instrument is widely used in United Nations war plants to inspect work 
in progress and finished work—to measure form tools, milling tools, drill 
jigs, templets and gauges, machine parts, taps and hobs—to perform the 
various thread measurements. 


It is an accurate, reliable and durable instrument incorporating fine machin- 
ing and carefully adjusted optical parts. 


Send for Bulletin 147-14 
THE 


GAERTNER SCIENTIFIC CORP. 


1211 Wricutwoop Ave., Cutcaco (14), U.S.A. 





TO PREVENT WASTE AND AID THE WAR EFFORT 
(1) Request only the literature that will aid you. (2) Paste the coupon on a 
government postal card addressed to Instruments, taking care to make all 
four edges stick, 


SUCCES CHSSSERE Ee Sees SESE OeS Eee eeeeseeeeE eee. 


Instruments, 1117 Wolfendale St., Pittsburgh 12, Pa. (NOV. 1943) 
Please have the following catalogs, etc., reviewed in this issue sent to me. 


I also desire further information concerning the following new products described in 
this month’s “New Instruments” Department...................200eecccceceecees 


CCST EH SSE HHS ESHEHS HHH HSH SEH HEHEHHSSH SESE HEHEEEHES HEHEHE EEE EE HOE EHH EEE 


I also desire further information concerning the following products advertised in 


this issue (Write page number and name of company).................. 000.0000. 
PRE 5 nano eek ais.6 else Rhea cn ere s.c0le ojo Geeta aid Senate eerie 3 
| PCE er ee pe ores prrwrer re: TES POS oh Fe Abt Bocin 3058 «dele 
UN: MID a. os hadey's. 6 Ab tcp.nnts 0.c:0gAun.c <UL ed a AE ei te ODS Se 
CER ne. aia. ices ko Hd a oes BRUGES Rawk oes coc. wae 
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PERMANENT 
MAGNETS 


€h :-» than Electro- 
) Magnets for 


ant ..» Units 


With many years of experience in 
this branch of electronics, we can 
bring to your problems two services: 


|. . .help in designing the best 
type of permanent magnet 
for your particular instru- 


ment or equipment. 


2 ...manufacturing facilities 
with modern skilled crafts- 


men. 


In this connection, we suggest you 
study the merits of ALNICO and 
NIPERMAG, two superior permanent 


magnet metals. 


CINAUDAGRAPH 


CORPORATION 


STAMFORD, CONNECTICUT 
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magnesium alloys. Harry W. 
9330 Roselawn Ave., Detroit 


num and 
Dietert Co., 
4, Mich. 

K-352 Gages. Folder, 8%” xX 11”, 4 
pages, describes standard plain and 
threaded plug and ring gages. Merz En- 
gineering Co., Indianapolis 7, Ind. 

K-353 Plugs, Sockets, Terminals & 
Terminal Strips. Catalog 13, 8%” xX 11”, 
20 pages, covers the above electrical 
connecting devices as well as a number 
of others. Howard B. Jones, 2460 W. 
George St., Chicago 18, Il. 

K-354 Speed Reducer Motors. Bulletin 
1022A, 8%” X11”, 22 pages, covers fac- 
tors in the application of these units 
and also gives information on how to 
select them. Bodine Electric Co., 2254 
West Ohio St., Chicago, Il. 

K-355 Industrial Instruments. Catalog 
5, 8%” x 11”, 20 pages, describes the 
pneumatic “null” balance system for flow 
and liquid level indicating, recording and 


ADVERTISERS 


controlling instruments, Moor 
Co. H & Lycoming Sts. °e Ata 
24, ‘Pa. 0 


K-356 Photogrammetr 
Catalog, 8%” xX 11”, 16 all nel 
following: contact printer, fo] dine? 
stereoscope, contour finder. mecha 
triangulator, vertical sketc -hmast 
lique sketchmaster, rectoblique 7 
and the intervalometer. Abram a 
ment Co., Lansing, Mich. a 


K-357 Electronic Insp 
Bulletin IS-1 covers a st ™ 
X-ray unit for safe, rapid inspectia 
small parts, assemblies, molds and. 
ings of light alloys, ceramics, pj, 
rubber and similar products. It is ela 
that the equipment can be operate 
unskilled hersonnel. Bulletin GS-1. 
device for X-ray inspection for the 
vention of sabotaze ‘and theft. 
American Philips Co., Inc., 419 RF, 
Ave., New York, N. Y. ’ 
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